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Parsons 
40 La Riviere Drive, Suite 350  Buffalo, New York 14202  (716) 541-0752  Fax (716) 541-0760  www.parsons.com   
  

{ 

June 1, 2010 

Mr. Jeffrey L. Field 
Remedial Project Manager 
Environmental Protection Agency - Region 7 
SUPR 
901 North 5th Street 
Kansas City, Kansas  66101 

Re: Remedial Investigation Report 
Riverfront Superfund Site, Operable Unit No. 2/6 
New Haven, Missouri 
Administrative Order on Consent: CERCLA-07-2004-0078 

Dear Mr. Field: 

In accordance with the above-referenced Administrative Order on Consent (the 2004 
AOC) and on behalf of Kellwood Company, Parsons is submitting this June 2010 Remedial 
Investigation (RI) Report.  This report has been revised to address comments provided by 
USEPA, MDNR, USGS, and MDHSS comments in a letter dated January 13, 2010, and verbal 
comments provided by USEPA and MDNR during a March 31, 2010 meeting and subsequent 
conversations.  In addition to the revised report, a table briefly summarizing the agency written 
comments and Kellwood’s responses is included with this submittal for reference. 

A complete electronic version of the RI report and the response to comments table is 
available on the project web portal located at: 

https://projects.parsons.com/sites/riverfront/default.aspx (RI and FS reports library). 
Please feel free to call me at (716) 541-0752 if you have any questions regarding this 

report. 

Sincerely, 

Mark S. Raybuck 
Project Manager 

cc: J. Schumacher, USGS 
E. Kifer, MDNR 
R. Blake, Black and Veatch 
K. Grypp, Kellwood 
S. Poplawski, Bryan Cave 
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Response to Remedial Investigation Report Comments
Riverfront Superfund Site OU2/OU6

June 2010

Comment No. Page Section Paragraph/Location Comment Summary Response

USEPA/ Major 
Comments

1 5‐6 5.3.4

Fate and Transport in 
Groundwater, Dispersion, 
Diffusion, and Groundwater 
Velocity Subsections

Additional discussion on effects of dispersion and 
diffusion is needed in Fate and Transport and 
Groundwater Velocity Sections

Additional discussion of dispersion and 
diffusion was added to Section 4.

2 5‐6 5.3.4
Fate and Transport in 
Groundwater, Transport Time 
Subsection

Check velocities. Language is too vague ("present 
over large areas")

The discussion of groundwater 
velocities has been revised to include 
information on travel time to JS‐14 
and to eliminate the "present over 
large areas" statement. 

3 5‐7 5.3.4
Fate and Transport in 
Groundwater, Transport Time 
1st Full Paragraph

The VOC plume may be larger than anticipated and 
VOC mass could be accumulating in unknown 
volumes.  Dispersion and diffusion may have a long 
period over which to serve as significant processes.

These issues were addressed in a 
March 1, 2010 response letter to the 
USEPA.  Additional discussion of these 
issues has been added to the text of 
the RI.

4 7‐2 7.1.2
Sources of COPCs, 2nd 
Paragraph, 1st Sentence

Pathways may exist that could allow contaminants 
from OU2 to reach the area of JS‐25, JS‐27 and the 
MW‐9 cluster.

Potential pathways that could allow 
contaminants to reach these areas 
have been identified and discussed in 
the report.

USEPA Technical 
Comments

1 E‐1
Executive 
Summary

2nd Paragraph, 4th Sentence 
and 5th Sentence

Relationship b/w "open lot and former Kellwood 
facility should be described in more detail (ie: "open 
lot" was the site of disposal of used 
tetrachloroethene from Kellwood facility")

The discussion has been clarified and 
expanded.

2 E‐1
Executive 
Summary

4th Paragraph, 2nd Sentence rewrite sentence Sentence was rewritten and clarified.

3 2‐1 2.1.2
Meteorology, 1st Paragraph, 
2nd Sentence

use more recent data

The figures have been updated to 
include data from 1999 to the most 
recently available data.  The data is for 
the Rosebud, MO weather station.

4 2‐1 2.1.2
Meteorology, 2nd Paragraph, 
1st Sentence and Figure 2‐3 
and 2‐4

Where is the data from? New Haven or Chesterfield? 
If it's from Chesterfield, note the distance from 
Chesterfield to New Haven

Data from the Rosebud, MO weather 
station (approximately 23 miles from 
New Haven) has been substituted into 
the report.

5 2‐12 2.2
Previous Investigations at 
Operable Units OU2 and OU6

all of the reports listed in Section 2 should be 
referenced in Section 8

References have been updated.

6 2‐18 2.2.5.2
Monitoring Wells, 2nd 
Paragraph

include MW‐2 results in text
Discussion of the results for MW‐2 has 
been added.

7 3‐1 3.1.1
Soil Investigation (Task 1), 4th 
Paragraph, 7th Sentence and 
Table 3.1

text and tables do not agree on # of samples
The number of samples has been 
corrected.

8 3‐1 3.1.1
Soil Investigation (Task 1), 5th 
Paragraph, 2nd Sentence and 
Table 3.6

analysis should read: TOC, water content, bulk 
density and specific gravity

Analyses have been corrected.

9 3‐1 3.1.1
Soil Investigation (Task 1), 6th 
Paragraph, 2nd Sentence

insert "most of" b/w "that" and "the" Edit has been incorporated.

10 3‐5 3.1.2.1
Task 2a ‐ Interval Screening, 
6th Paragraph 1st, 4th, and 
5th Sentences

# of samples do not match‐up b/w 1st sentence and 
the 4th and 5th sentences

Number of samples has been 
corrected.

11 3‐6 3.1.2.1
Task 2a ‐ Interval Screening, 
1st Full Paragraph, 1st and 
2nd Sentences

insert "PCE" after "ug/L" in both sentences Text has been changed as requested.

12 3‐7 3.1.2.2

Task 2b ‐ Direct Push 
Sampling, 4th Full Paragraph, 
2nd and 3rd Sentences and 
Figure 3.3

the depths do not match b/w the text and the figures
The depths have been confirmed and 
corrected.

13 3‐8 3.1.2.3

Task 2c ‐ Residential Well 
Sampling, Table in Text listing 
the wells sampled and 
Figures 3.4a‐d

include City well W3 in the text table W‐3 has been added to the table.

14 3‐9 3.1.2.3

Task 2c ‐ Residential Well 
Sampling, 1st Partial 
Paragraph, 1st Partial 
Sentence and Table 3.11

not all wells are included in table 3.11 which then 
doesn't match detections discussed on pgs. 3‐9

Table 3.11 has been updated to 
include these wells.

15 3‐10 3.1.2.4

Task 2d ‐ Monitoring Well 
Installation and Sampling, 1st 
Partial Paragraph, 1st Partial 
Sentence

There is no "Section 3.3.2.4"; this also applies to the 
2nd sentence in the second full paragraph on pgs. 3‐
11

Reference to this section was deleted.

16 3‐22 3.1.2.5

Task 2e ‐ Site‐wide 
Groundwater Sampling, 3rd 
Full Paragraph, 1st Sentence 
and Table 3.12

text and tables do not agree on # of samples
Number of samples has been 
corrected.
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Response to Remedial Investigation Report Comments
Riverfront Superfund Site OU2/OU6

June 2010

Comment No. Page Section Paragraph/Location Comment Summary Response

17 3‐22 3.1.2.5

Task 2e ‐ Site‐wide 
Groundwater Sampling, 3rd 
Full Paragraph, 1st Sentence 
and Table 3.12

text and tables do not agree on # of samples, also # of 
samples in which PCE was detected

Number of samples has been 
corrected.

18 3‐22 3.1.2.5

Task 2e ‐ Site‐wide 
Groundwater Sampling, 3rd 
Full Paragraph, 1st Sentence 
and Table 3.12

include natural attenuation parameters

Discussion of natural attenuation 
parameters was added in Section 
3.1.2.5 with evaluation of natural 
attenuation considered in Section 
5.3.4.

19 3‐22 3.1.2.5

Task 2e ‐ Site‐wide 
Groundwater Sampling, 4th 
Full Paragraph, 1st, 2nd and 
3rd Sentences

These three sentences should be moved to section 
3.1.2.3 and/or additional text should  be added to 
explain that wells cited in these sentences were not 
sampled as part of Task 2e.

Discussion was added to Section 
3.1.2.5 to note that the residential 
whole‐house treatment system wells 
were sampled as a part of the ongoing 
monitoring of these systems.

20 3‐31 3.1.4

Sediment and Surface Water 
Investigation (Task 4), 3rd Full 
Paragraph, 3rd and 4th 
Sentences and Table 3.17

text and tables do not agree on # of samples
Number of samples were confirmed 
and corrected.

21 3‐31 3.1.4
Sediment and Surface Water 
Investigation (Task 4), 3rd Full 
Paragraph

VC was detected above the screening criteria once in 
the samples; this info. should be included to text 

Information regarding the elevated VC 
was added to the text.

22 3‐35 3.1.6
Soil Vapor Sampling, 5th Full 
Paragraph, 3rd Sentence

no "Section 3.3.6" Reference to this section was deleted.

23 3‐36 3.1.7
Management of Investigative 
Derived Waste, 1st 
Paragraph, 7th Sentence

discuss how cuttings above  the regulatory limits 
were disposed of (if any)

A statement was added that no 
cuttings  exceeded the regulatory 
limits.

24 4‐1 4.2
Distribution of Chemicals of 
Potential Concern in Soil, 3rd 
Paragraph, 5th Sentence

clearly identify the nine borings referenced
The boring numbers were added to 
the text.

25 4‐2 4.2
Distribution of Chemicals of 
Potential Concern in Soil, 2nd 
Full Paragraph, 1st Sentence

clearly identify the boring in text
The boring numbers were added to 
the text.

26 4‐2 4.2
Distribution of Chemicals of 
Potential Concern in Soil, 4th 
Full Paragraph

No "Section 3.3.4.2" or "Section 3.3.4.3"; also include 
references to figures and tables summarizing sewer 
investigations, figures and tables should be 
referenced for clarity (as was done in 1st paragraph of
Section 4.2)

References to these sections were 
deleted.  References to the 
appropriate tables and figures were 
added.

27 4‐4 4.4.1
Groundwater Flow, 1st Full 
Paragraph, 3rd Sentence

residential wells JS‐14 and JS‐36 should be included in 
Figure 4.1b or reference other wells that are shown 
for clarity

The description was changed to 
reference surface water tributaries 
and Figure 2.6 instead of JS‐14 and 36.

28 4‐4 4.4.1
Groundwater Flow, Hydraulic 
Conductivity Subsection, 1st 
Paragraph, 1st Sentence

no "Section 3.3.2.6" Reference to this section was deleted.

29 NA NA
General Comment on the 
Text

TCE, c‐DCE and VC should not be referenced as 
"breakdown products" (no evidence)

A global change was made to remove 
the use of "breakdown products".

30 4‐5 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 2nd 
Paragraph, 1st and 2nd 
Sentences and Figure 4.2

1st sentence indicates that MW‐14US is 
contaminated but 2nd sentence and Figure 4.2 show 
that it is not  contaminated

Text was corrected to indicate 
contamination at MW‐7US instead of 
MW‐14US.

31 4‐6 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 
Overburden Subsection, 1st 
Paragraph, 1st Sentence

also refer to Table 3.9 to include results from direct 
push in overburden

A reference to the direct push results 
table was added to the text.

32 4‐6 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 
Overburden/Bedrock 
Interface Subsection, 2nd 
Paragraph

also reference Figure and Table where DNAPL 
borehole information is provided

References to the figure and table 
were added to the text.

33 4‐7 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 
Overburden/Bedrock 
Interface Subsection, 1st 
Partial Paragraph and Figure 
4‐2

add well MW‐1T1 for clarity

MW‐1T1 is in the upper bedrock and 
would not be appropriate for this 
figure.  MW‐1S is the proper well for 
the figure and is included.
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Response to Remedial Investigation Report Comments
Riverfront Superfund Site OU2/OU6

June 2010

Comment No. Page Section Paragraph/Location Comment Summary Response

34 4‐8 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 
Upper Bedrock Subsection, 
1st Partial Paragraph, 1st 
Partial Sentence and 3rd and 
4th Sentences and Figure 4.2

add well MW‐1T1 to the Upper Sand/Upper Bedrock 
portion of Figure 4.2

The figure includes MW‐1UB rather 
than MW‐1T1 due to the higher 
concentration.  An explanation has 
been added to the text.

35 4‐8 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 
Upper Bedrock Subsection, 
1st Full Paragraph, 2nd 
Sentence and Figure 4.2

add well MW12 to the Upper Sand/Upper Bedrock 
portion of Figure 4.2, also add a discussion of 
MW10UB in text

MW‐12 is a Swan Creek well rather 
than an upper sandstone marker bed 
well, and thus, is not included on this 
figure.  The text has been modified to 
utilize MW‐10UB instead of MW‐12 to 
define the western extent of 
contaminants.

36 4‐8 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 
Roubidoux/Lower Jefferson 
City Subsection, 1st 
Paragraph and Figure 4.2

add well JS‐37 to Figure 4.2 JS‐37 was added to the figure.

37 4‐8 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 
Roubidoux/Lower Jefferson 
City Subsection, 1st 
Paragraph, 2nd Sentence and 
Figure 4.2

# of wells with PCE detections differ in text and figure 
(double check)

Number of samples has been 
corrected.

38 4‐8 4.4.2

Distribution and Trends of 
Chemicals of Potential 
Concern in Groundwater, 
Roubidoux/Lower Jefferson 
City Subsection, 4th 
Paragraph, 3rd Sentence

text should clarify if 2009 samples continued to trend 
toward lower concentrations

Figures showing plots of concentration 
vs. time have been added and the text 
expanded.

39 4‐10 4.5

Distribution and Trends of 
Chemicals of Potential 
Concern in Sanitary Sewers 
and Adjacent Soils

provide summary of the sewer sampling that was 
conducted north of Highway 100

Text has been added to discuss these 
samples and to refer readers to the 
figure presenting the results.

40 7‐1 7.1.1
Location, Nature and Extent 
of Impacts, 2nd Paragraph, 
3rd Sentence

discuss the probable distribution of DNAPL and how it 
will affect gw contamination levels (esp. in the low 
permeability zones b/w the various formations)

Discussion of the extent of DNAPL in 
the bedrock was added to the text.

41 7‐2 7.1.2
Sources of COPCs, and 
Section 7.1.2, Page 7‐3, Fate 
and Transport Subsection

two subsections have the same section number, 
make appropriate changes

The section number was revised.

42 7‐2 7.1.2
Fate and Transport, 2nd 
Paragraph, 4th Sentence

DNAPL will remain in place for an extended period of 
time, contributing PCE to groundwater, which will 
eventually drive contaminants to deeper intervals via 
dispersion and diffusion.  The vertical distribution of 
the plume over time should be addressed.

Discussion of the vertical distribution 
of the plume over time was added to 
the text.

43 7‐3 7.1.2
Fate and Transport, 5th 
Paragraph, 2nd Sentence and 
Page 4‐4, 1st Full Sentence

The potential for PCE to migrate downward through 
natural vertical pathways increases over time and 
should be discussed.

A discussion of the potential for 
migration downward over time has 
been added to the text.

44 7‐5 7.2
Conclusions, 7th Bullet, 2nd 
Sentence

discuss possibility of contamination mitigation via 
preferential path

Discussion of the potential for 
contaminants to migrate from OU2 to 
the north has been added to the text 
along with additional information on 
the dip of the bedrock.

45 7‐6 7.2 Conclusions, 3rd Full Bullet
Need to address the risks from contaminated indoor 
air at former Kellwood facility.

Additional investigation will be 
conducted and included in a 
supplement to the RI report.
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Response to Remedial Investigation Report Comments
Riverfront Superfund Site OU2/OU6

June 2010

Comment No. Page Section Paragraph/Location Comment Summary Response

USEPA Editorial 
Comments

1 Table 2.1
in bottom cell under "General Hydrologic Properties" 
change "moist" to "most"

Text corrected.

2 Table 2.2

1) expand some entries with additional explanation 
(i.e. the January 2, 2007 entry should list who Parsons 
requested approval from) 2) some task entries should 
include number of borings (Task 1) or number of wells 
sampled (Task 2c) 3) administrative entries such as 
Oct. 25, '07 and Nov. 1, '07 and Nov. 29, '07 can be 
omitted 4) entries NOT done by Parsons should be 
italicized 5) provide cross‐reference dates in some 
entries 6) Table  or Section 1.2 should provide 
necessary detail of ownership of Kellwood facility 7) 
Table should include an entry for excavation and 
incineration of the heavily contaminated soils in '96

Table was modified as requested.

3 Table 3.1 change column to "Number of Samples Analyzed" Table was modified as requested.

4 Tables 3.7 and 3.8
not all well depths are described; include notes why 
some intervals are missing

Optical televiewer tables were 
modified as requested.

5 Table 3.12, Page 2 of 5
sample MW14US has two lab IDs and two dates but 
one set of results, on table explain why it was 
sampled twice

Note was added to site‐wide 
monitoring results table that natural 
attenuation parameters were 
collected in a 2nd sampling event.

6 Table 3.15

1) include boring results of T17 & U17 2) with 
omission of data for T17 & U17, results in Section 
3.1.3, page 3‐39 full paragraph could not be reviewed 
3) sample N* with lab ID has "D" at the end of its 
sample ID, explain this in the notes

Results of T17 and U17 were on 4th 
page that did not print, and are now 
included on the table.  The sample ID 
ending in "D" was incorrect and has 
been deleted.

7 Figure 3.1c and Table 3.16
sample shown on Figure 3.1c (SD910) was not listed 
in Table 3.16 (make appropriate changes)

Sample SD910 was on last page of 
table that did not print, now 
corrected.

8 Table 3.16 discuss SVOC detections from SD06 in text

The presence of SVOCs and pesticides 
in the primary sample along with the 
absence in the duplicate sample has 
been noted in the text.

9
General Comments on the 
"Data Results" Tables

provide detection limit for non‐detect sample results 
rather then "ND"

Detection limits are provided in the 
appendix.  These tables were 
generated from the database and the 
detection limits can not be 
automatically included.

10 Figure 2.3
mark normal amount of precipitation esp. for April '07
Jan. '08 and Sept/Dec '08

The figure has been modified to show 
departure from normal.

11 Figure 2.4
 Clarify caption whether temps are monthly averages 
or monthly high/lows? 

The figure has been modified to show 
departure from normal monthly 
average.

12

Table 3.4, Page 2 of 4, Task 2d 
‐ Well installation, Rationale 
Column, 7th Cell down, 13th 
and 14th Cell, 15th Cell

1) describe "deferred" activities and provide tentative 
schedule for these activities 2) statement in 13th and 
14th cell was incomplete‐rewrite 3) 15th cell‐change 
"Swam" to "Swan"

Table was modified as requested.

13 Table 3.6

1) place duplicate samples adjacent to primary 
samples and designate the duplicates so they are 
easily identified 2) samples from same boring should 
be adjacent to each other 3) provide what each 
Screening Criteria were based on (i.e. MCL or 
Missouri Default target Level), this also applies to 
Table 3.9.4) explain "R" coding in notes on page 4 of  
8

Duplicate samples moved adjacent to 
primary sample, ID shaded to indicate 
a duplicate ("notes" had entry added 
to explain this).  Specifics of screening 
criteria is the first item in Notes for 
each table.

14 Figure 3.2
coloring of PCE portion of figure, make colors 
consistent

Appears to be a copy problem.

15 Table 3.7
1) "inconsequential" note should be explained 2) 
"weathered chart" should read "weathered chert"

Inconsequential was removed from 
the table.  Spelling of chert corrected.

16 Table 3.11
Delete entries for bromoethane and 1,2‐dibromo‐3‐
chloropropane  since all are either non  detect or 
rejected.  Subject to technical comment 14.

Table was modified as requested.

17
Table 3.13, Slug Test Results, 
"Well" Column, Last 2 Cells

1) wells labeled "MW‐10" should be re‐labeled "MW‐
10UB" 2) column labeled  "Average Hydraulic 
Conductivity (feet per day)" should be labeled 
"Calculated Hydraulic Conductivity (feet per day)"

Table was modified as requested.
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18 Table 3.13, Slug Test Results

1) slug in test for well S1, K=18 but test data sheet 
indicates K=4.6 ft/day which uses the Bower‐Rice 
method 2) slug out test for Well 1S, K=18 but dated 
sheet indicates that K=32.14 ft/day. Was slug in/out 
averaged (MW2S and MW2SW were not)? 3) "T" 
needs to be divided by the saturated thickness (b) for 
K=T/b and describe this process for clarity 40 Well 6E 
is missing from slug out entry, explain absence or 
provide appropriate data

The values were averaged and have 
been edited to the actual values.  The 
text was modified to include a 
description on how the K was derived 
from T for the Cooper et al method.  A 
note was also added to the table.   
Data on the 3rd slug out for MW‐6R 
was inadvertently not recorded.

19 Table 3.14

change "Lithololic Unit" to "Lithologic Unit" and 
discuss converting the Transmissivity solution on the 
pump test data sheet to hydraulic conductivity 
provided in this table

The heading was modified as 
requested.  A note describing the 
translation from transmissivity to 
hydraulic conductivity was added.

20 Table 3.17
remove entries for chloromethane, chloroethane and 
acetone b/c they are either ND or R coded

Table was modified as requested.

21 Table 3.16
remove entries for methylene chloride, MEK, TCE and 
c‐DEC b/c they are non‐detect

TCE and DCE were retained as these 
are CPOCs

22 Figures 3.1c, 3.13 and 3.14 add Lift station 5 (LS5) to figures
Figure 2.14 showing USGS sewer 
sampling locations has been added to 
the report, and shows LS‐5.

23 Table 3.18
remove entries for chloromethane, 1,1‐DCA, 
chloroform and chlorobenzene b/c they are non‐
detect

Table was modified as requested.

24 Appendix D cover page
states that only excerpts of the July '08 report were 
included but the whole report was included 
(reconcile)

Appendix D cover page modified to 
include reference to whole report.

1 Figure 4.1c
1) color wells in red or have call out on a red 
background 2) use highlight method on Figures  4.1a 
and 4.1b to show which wells were measured

1) Modified figure to show wells and 
callouts in white. 2) same as 1)

26 4.6
1st Paragraph, 2nd and 3rd 
Sentences and 3rd Paragraph, 
1st Sentence

list the drainage IDS on the surface water sampling 
figures

Listed on figures as suggested.

27 Figure 3.8a
callout for MW1‐S is barely visible, while MW2S and 
MW2T3 indicate colored circle (reconcile and clarify)

Figure adjusted for clarity.

USGS

G1
Include all relevant data, add more complete 
explanation of how these support the conclusions.

Modifications to text for specific 
comments throughout the RI report 
address this comment.

G2

previous surface and groundwater samples collected 
by the EPA should be included as well as data 
collected from domestic and monitoring wells from as 
far back as 1999 (included and summarized)

Historical data were incorporated in 
the analysis for the RI and added to 
the text.

G3

All historic data from the site should be used and a 
single figure showing maximum extent of 
contamination in groundwater should be presented 
regardless of depth.

Historical data have been incorporated 
throughout the RI report.  A figure of 
maximum aerial extent of impacts in 
groundwater has been added (Figure 
4.4).

G4

1) bedrock dip direction may be incorrect, need to 
present detailed account of data collected along with 
the DGLS data lead  2) need analysis including 
uncertainties, etc.

Detailed information on bedrock 
depth, including uncertainties, has 
been added to the text and figures.

G5 3‐37 3.2 1st Bullet
All lab data should be included in report, do not 
exclude not "validated" data

Data, including intermediate analyses 
that were not validated have been 
incorporated into the report.

G6 3‐30 3.1.3 1st Paragraph
"No unique lithology" statement is incorrect 
(reconcile)

Occurrence of interformational 
conglomerate was not consistently 
observed throughout the NAPL 
investigation area.  Some boreholes 
had multiple instances of this 
conglomerate, others did not.  In 
addition, depths at which 
conglomerate was observed varied 
(even when corrected for elevation).

G7 4‐3 4.4.1 2nd Paragraph

Identify zones of saturated overburden, add a figure 
showing contour map of estimated top of bedrock 
using NAPL core hole data, EMA well data, 
Geotechnology well data, USGS well log data, Parsons 
Geoprobe lines

A top of bedrock map has  been 
incorporated into the report.
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G8

provide estimates of volume or mass of contaminants 
or waste present at the site; volumes of 
contaminated soils, groundwater, NAPL impacted 
bedrock, quantity of surface water, mass of PCE that 
migrated through domestic wells can be estimated.

Discussion of interviews and limits of 
estimates of disposal rate were added 
to the text.  Information from 
interviews gave conflicting accounts of 
the potential disposal rate.  
Speculation as to the mass disposed of 
was not added to the document.

G9 All and FS
VOC concentrations in various zones not clear.  
Interval screening results are not included in the 
maps of extent.

The interval screening results do not 
represent concentrations from a 
specific interval and therefore are not 
on the maps of extent in an interval.  
The results are incorporated into the 
figure showing extent of PCE 
regardless of depth or date.

S‐1 E‐3 ES 1st Bullet # of slug tests is inconsistent in text
Corrected text to indicate correct 
number of slug tests.

S‐2 E‐4 ES 1st Bullet
unnamed tributary west of JS‐14 should be referred 
to by the 500 tributary designation used by USEPA

USEPA stream nomenclature was 
incorporated throughout the text.

S‐3 E‐4 ES 3rd Bullet
list maximum concentrations and location of PCE 
detections in Upper SS/Upper Bedrock

The maximum concentration detected 
in the upper sandstone marker 
bed/uppermost bedrock was listed.

S‐4 E‐4 ES 3rd Bullet
extent of groundwater contamination is inadequately 
characterized (reconcile)

Access issues prevent monitoring to 
south.  Western extent is limited by 
MW‐14US, MW‐10UB, MW‐11 and 
MW‐12.  Agree that extent west of 
MW‐7US is not clear.

S‐5 E‐4 ES 4th Bullet

Extent of PCE in Swan Creek has been identified as 
outlined in operational logic.  There are at least 2 
locations where either a Swan Creek well was not 
drilled or it is uncertain if the interval contains PCE.

Correct.  No modifications to text 
required.

S‐6 E‐5 ES 1st
1) JS‐25 has PCE above the MCL but no filtration 
system on this well (unused well) 2) JS‐37 was 
abandoned

Text was clarified to include these 
facts.

S‐7 E‐5 ES 2nd
Insufficient data was presented to determine if the 
dip is to the south.

Two tables, structure contour maps, 
and a gamma log cross section were 
added to Section 3 to demonstrate the 
local dip.  No change to text.

S‐8 E‐5 ES 4th Bullet reconcile the GW flow from OU2
The direction of groundwater flow by 
transmissive zone was added to the 
discussion.

S‐9 E‐5 ES 4th Bullet
If MOST groundwater discharges to creeks, then were 
does the remainder go?

The text was revised to include the 
potential for downward migration 
through either natural or man‐made 
conduits.

S‐10 E‐6 ES 3rd Bullet

1) 3rd line: no SW samples shown 2) last sentence 
indicating that surface water is "NOW" is confusing 3) 
have PRGs increased but stayed below the PRGs or 
have levels decreased in SW with time?

(1) There are no surface water bodies 
within OU2.  The tributaries in OU6 
were sampled as the nearest 
downgradient surface water bodies for 
OU2.  The surface water data collected 
in 2001 and 2002 are now included in 
the risk assessment evaluation.  (2) 
The bullet has been revised.  (3)  The 
surface water data collected in 2001 
and 2002 have been incorporated into 
the risk assessment.  The PRG for PCE 
has increased based on current state 
of the science; thus, detections of PCE 
are below the current benchmark.  In 
addition, the detected levels of PCE in 
2009 are lower than that detected 
historically, and appear to be 
decreasing with time.  
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S‐11 E‐6 ES 3rd Bullet
1) maybe should use term ESL rather than PRG 2) PCE 
levels in the 500 tributary are above revised ESL of 45 
ug/L contrary to statements here and in section 6.1

The term “PRG” (Preliminary 
Remediation Goal) was used to be 
consistent with how the term was 
used in the 2002 BERA (Section 8.0 of 
the BERA) and will not be revised.  
Note that, a revised PRG of 111 ug/L 
has been used based upon the 2006 
USEPA Region 3 BTAG freshwater 
screening benchmark; thus, the 
statement that detected 
concentrations of PCE are below the 
PRG is correct.

S‐12 E‐6 ES 1st summary bullet
need to establish groundwater extent of PCE on west, 
south and possibly east

Access issues prevent monitoring to 
south.  Western extent defined by 
MW‐14US, MW‐10UB, MW‐11, MW‐
12.  JS‐25 on east to be re‐configured 
to assist with eastern definition. 
Information to evaluate remedial 
options is sufficient.  

S‐13 E‐6 ES 2nd summary bullet
do not omit previous EPA data from the 500 tributary 
that has PCE above the revised ESL levels

The data from the 500 tributary have 
been incorporated and while it is 
above the Region 5 2003 ESL, it is 
below the Region 3 BTAG screening 
benchmark.  Thus the bullet is correct.  

S‐14 E‐6 ES 4th summary bullet wells JS‐25 and JS‐27 have not been addressed
Discussion of JS‐25 and JS‐27 has been 
added to the bullet.

S‐15 E‐6 ES 4th and 5th summary bullets address presence of DNAPL at the OU2

The 5th bullet states: " DNAPL is 
present in a limited area north and 
northwest of the Former Kellwood 
facility".  

S‐16 1‐1 1.2

include information from the EPA interviews to 
indicate specifically the PCE use in building, storage 
areas and activities on lot north of building and 
expand mention of DNAPL

Descriptions of the historical use of 
PCE from the USEPA interviews have 
been added.

S‐17 2‐1 2.12
use of data from Chesterfield Missouri is not 
adequate to characterize precip. trends in New Haven

Temperature and precipitation data 
from the Rosebud, MO weather 
station were substituted.

S‐18 2‐1 2.12
additional review and presentation of historical GW 
data from site is needed

Additional review and presentation of 
historical precipitation and 
temperature have been included in 
the report.

S‐19 2‐2 2.1.3
What does the presence of Missouri River have to do 
with OU2/OU6 other than influencing the water  
levels in Roubidoux and below?

The identification of the Missouri River 
was to describe the surface water 
body to the north that controls the 
location of the surface water divide 
noted in the next paragraph.

S‐20 2‐2 2.1.3
use EPA nomenclature for the unnamed streams in 
the area throughout report

Text was modified to use USEPA 
nomenclature.  Figure showing naming 
convention added to report.

S‐21 2‐2 2.1.4
the 1968 report on the Missouri River alluvium is not 
relevant nor references /used in this document 
(reconcile)

The reference was deleted.

S‐22 2‐6 2.1.4.3
incorporate surface  geophysical work by Parsons into 
text with specific details outlining findings, present 
information on direction of dip

Information on the dip of the bedrock 
was added in Section 3.1.2.4.  This text 
includes discussion of structure 
contours on the top of upper 
sandstone marker bed and Swan 
Creek, the elevation of bedrock 
surface, the presence of folding, 
potential geologic structures, and the 
consistency with geophysical 
anomalies identified in the Powers 
report.

S‐23 2‐3 2.1.4.1 4th
1) other locations are closer than MW‐2 and MW‐1 to 
the site 2) include Swan Creek Upper Sandstone on 
geologic logs

Information from MW‐6SW was 
inserted to replace MW‐1 and MW‐2.  
The logs are boring logs and relate the 
observations of the lithology.  
Correlations with geologic units are 
presented in the cross sections and 
structure‐contour maps.
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S‐24 2‐5 2.1.4.3
Exposures in road cuts and creeks in the immediate 
vicinity of OU2 and OU6 show varied direction and 
magnitude of dips.

Concur.  Sentence modified to read: 
"Observations of outcrops along 
Highway 100 in western Franklin 
County and in the vicinity of OU2/OU6 
indicate  that the surficial bedrock 
contains a number of local variations 
in the dip of the rock units.  "

S‐25 2‐7 2.1.6.1 1st
Starbuck is the correct source for the absence of 
Missouri River alluvial sediments

The attribution of the statement has 
been corrected.

S‐26 2‐8 2.1.6.3
Suggest including potentiometric contours from the 
USEPA well inventory, as it may put water levels from 
JS‐37 and JS‐25 into perspective.

Potentiometric map from USEPA well 
inventory added.

S‐27 2‐9 2.1.6.3

use generalized geologic sections to show various 
units discussing regional flow, shallow GW divide and 
upward vs. downward  gradients (include wells JS‐37 
and JS‐38)

Generalized geologic cross section 
from USEPA RI reports added.

S‐28 2‐9 2.1.6.3 end of the last paragraph
include that the upward gradients near the Missouri 
River are also supported by the upwards heads in 
USEPA monitoring well cluster BW‐01 and BW‐00

Existence of head differentials 
between BW‐01 and BW‐00 were 
added to text.

S‐29 2‐13 2.2.2.1 Last paragraph
three monitoring well installations out of place under 
"Soil Investigation" heading (reconcile)

The comment suggests this paragraph 
is out of place in that it mentions the 
installation of monitoring wells.  
However, the  paragraph notes the 
results of soil sampling performed 
during the installation of the 
monitoring wells, and thus is not out 
of place.

S‐30 2‐14 2.2.2.1
units for VOCs in soil switch b/w ug/kg and mg/kg, 
need to be consistent throughout the report

All units were changed to µg/kg.

S‐31 2‐13 2.2.2.2 Last paragraph
out of place b/c it's under the 3rd order heading 
(2.2.2. Geotechnology 1991‐1998)‐please reconcile

The comment suggests that this 
paragraph is out of place in that it 
discusses USGS soil sampling.  The 
results directly relate to the removal 
action that is the subject of this 
section.  Furthermore, it points to the 
full discussion of the USGS sampling in 
Section 2.2.4, and is thus an 
appropriate place to introduce the 
material.

S‐32 2‐14 2.2.2.2
include historical data into tables and figures 
discussed in reports

Discussion of historical sampling 
results was added to the text and 
figures were added to the report.

S‐33 2‐14 2.2.3.1
include EMA sampling efforts and used in a summary 
of contamination in the upper sandstone/upper 
bedrock

Discussion of historical sampling 
results was added to the text and 
figures were added to the report.

S‐34 2‐15 2.2.4.1 1st

revise text, data tables and figures to account for 
wells BW‐21, BW‐21A, and BW‐22, with discussion of 
differences in lithology and gamma logs between the 
wells.

Discussion of the difference in the 
lithology and logs of the wells was 
added in this section as well as in 
Section 3.1.2.4.  A well construction 
table was added.  These wells will be 
included in the extent of PCE in 
groundwater figure for all lithologic 
intervals.

S‐35 2‐15 2.2.4.1
include that location OU2‐GPM01 was not monitoring 
well but a water sample was collected from direct 
push boring using peristaltic pump

Text was inserted to indicate that OU2‐
GPM01 was a water sample from a 
direct push boring.

S‐36 2‐15 2.2.4.1
include locations and analytical values from test pits 
in RI/FS and shown on figures of the extent of soil 
contamination

A table listing the analytical results of 
the USGS soil sampling has been 
added to the text.  The results were 
added to the extent of impacts in soil 
figure in Section 4.

S‐37 2‐16 2.2.4.3
Include USGS surface water data.  All historical data is 
relevant and should be incorporated to report.

A table and figure presenting the USGS 
surface water data has been added to 
the report.  Historical data have been 
incorporated into the report.

S‐38 2‐17 2.2.4.4
include other sewer inflows to manholes and the 
absences of PCE in the sewers except for those 
downstream from the former Kellwood facility

A figure showing the USGS sampling of 
the sewers has been added.  Text has 
been modified to note that the 
detections were downstream from the 
former Kellwood facility.
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S‐39 2‐17 2.2.4.5
include summary figure showing location and 
distribution of PCE in vegetation samples

The figure has been added along with 
text noting that the extent of PCE 
identified from the vegetative samples 
is consistent with the results of 
sampling performed for the RI.

S‐40 2‐17 2.2.5.1

1) include references to previous work (as discussed 
in section 3.1.2.1) along with a summary figure with 
results 2) previous wells should be shown in cross 
section with nearby monitoring wells showing the 
PCE bearing zones and flow zones 3) IRS data 
discussed in section 3.1.1 should present an 
understanding of contamination in domestic wells

A reference to the previous reports 
has been added.  The discussion of 
interval screening in Section 3 has 
been expanded to more fully indicate 
the nature of the movement of VOCs 
in the wells.

S‐41 2‐17+ 2.2.5.1 last

An estimation of the mass of PCE that has migrated 
down the well prior to the liner installation and that 
has been removed since the liner installation should 
be provided.

Flow rates and mass estimate added 
(Section 4.4.2), additional discussion of 
interval screening added to Section 
3.1.2.1.

S‐42 2‐18 2.2.5.1 2 & 3 include downward flow quantities (~xx gpm) in text Flow rates have been added.

S‐43 3‐2 3.1.1 last

1) include reference to the table containing additional 
parameters 2) an additional figure should be included 
to show where the additional parameters were 
collected or at least mentioned in the text.

The IDs for samples in which extra 
parameters were collected have been 
added to the text, along with a 
reference to the table of results.

S‐44 3‐4 3.1.1 2nd
Natural gamma logs do not directly indicate the 
possible presence of iron oxides or clay.

The text did not state that the gamma 
logs directly indicate the possible 
presence of iron oxides or clay.  The 
text, however, was modified to explain 
the source of the gamma radiation 
being detected.

S‐45 3‐5 3.1.1 3rd
resolve the type of pumps and tubing used on pgs 3‐4 
and 3‐9

The tubing used was corrected.  
Although a USGS pump with HDPE 
tubing was used for site‐wide sampling 
of USGS MWs, a USGS pump was not 
used in interval sampling. 

S‐46 3.1.1
There is a lengthy discussion of the JS‐14 and JS‐36 
interval sampling with little discussion of JS‐37 and JS‐
38.

The details of the interval screening 
presented in previous reports were 
condensed.  Additional information 
from the JS‐37 and JS‐38 interval 
screening was included.

S‐47 3‐7 3.1.2.2 5th Direct push refusal is not necessarily top of bedrock

Text and figures have been modified 
to specifically state direct push refusal 
rather than top of bedrock, or to state 
that top of bedrock is assumed as 
direct push refusal.

S‐48 3‐8 3.1.2.3 1st
prior USGS sampling data should be included in 
figures and tables and text

The prior sampling is not shown on 
Figure 3.4 because this figure presents 
a contemporaneous set of samples.  
The USGS sampling data have been 
added to tables and figures in other 
sections of the report.

S‐49 3‐9 3.1.2.3 last
text should summarize all analytical results from JS‐25 
(do not refer to other sections for part of the 
information)

A summary of additional sampling 
events was added to the text.

S‐50 3‐8 3.1.2.3
data in this section, table 3.10 and figure 3.4 need to 
include previous EPA data or field GC screening during
initial well inventory

A notation of the earlier USGS 
sampling was added to the text.  The 
full USGS data were presented in an 
earlier section and added to the extent 
of impacts discussion in Section 4.

S‐51 3.1.2.3 Also Table 3.10
include additional well information such as depth, 
well casing and water level

The table was modified to include 
available well depth and casing 
information.  Information on the OU 
association and location has been 
deleted.

S‐52 3‐11 3.1.2.4
redundant: text here and section 2.2.5.2 on pg 2‐18 
should be condensed

The two sentences were retained 
rather than refer readers back to 
Section 2.2.5.2
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S‐53 3‐13 3.1.2.4 4th full Discussion of chlorides is questionable or incomplete

Deleted chloride concentration 
deemed questionable.  The comment 
suggests that a laboratory chloride 
sample was analyzed; howeve, the 
text does not state this, and this was 
not the case.  Expanded rationale for 
concern of septic tank effluent. 

S‐54 3‐17 3.1.2.4 6th
include USGS VOC analysis results, GC screening 
results from various boring and wells

A table containing the results of all 
analyses on completed boreholes was 
added to the report.

S‐55 3‐18 3.1.2.4 5th complete
use EPA terminology throughout report and remove 
reference to work plan figure and use figure currently 
in the document

The text has been modified to use the 
EPA terminology and Figure 2.6 was 
added to illustrate the stream 
segment nomenclature.

S‐56 3‐20 3.1.2.4 1st include MW‐14XX

Sample 14X will be included in maps 
showing extent of PCE in groundwater 
in the overburden and in all depth 
intervals.

S‐57 3.1.2.4
include information and results about the field GC 
samples collected during drilling and on boring logs

Intermediate sample results are 
included on the USGS boring logs.  
Parsons did not include the results on 
their boring logs due to the large 
number of factors that could influence 
the results.  A reference to the table 
that includes intermediate sample 
results was added.

S‐58 3‐21 3.1.2.5 bullet list
include BW‐22 in maps for GW sampling and include 
intermediate samples in text

The figures referred to are for the 
upper sandstone marker 
bed/uppermost bedrock, the Swan 
Creek and the lower Jefferson 
City/Roubidoux.  This well is 
considered an intermediate well, and 
does not fall into one of these 
intervals.  The intermediate results are 
from the upper bedrock and are 
included on the comprehensive figure 
of extent of contamination in Section 
4.

S‐59 3.1.2.6

1) verify "D" values 2) geologic logs and well 
construction data is inconsistent (reconcile) 3) 
describe how "K" was derived 4) plot the "K" values 
on a bar chart

The comment questions the aquifer 
thickness at MW‐8US.  The geologic 
log indicates a 16‐ft difference 
between top of sand pack and bottom 
of well, the distance noted in the USGS 
comment as incorrect.  The comment 
suggests a thickness of 14.2 ft, based 
on top of upper sand marker bed and 
base of well at 57.2 ft.  This is not 
consistent with the well log (95 ft for 
the well bottom).  Use of the entire 
open borehole provides a better 
representation than the sand 
thickness since weathered dolostone 
above and below the sand units may 
contribute to the overall permeability 
of the interval.  

S‐60 3‐23 3.1.2.6 2nd
1) clarify the last sentence and include data in the 
appendix with the other test data 2) explain why this 
test was not repeated

Information has been added to the 
text to specify how the response was 
non standard.  Other wells were 
substituted to meet the requirements 
agreed to in the Work Plan.

S‐61 3‐24 3.1.2.6 4th
explain apparent rising head tests in Roubidoux wells 
with larger "K" values

Only one well was tested with three 
slug in tests and two slug out.  This 
sample size is too small to make a 
reasonable explanation.

S‐62 3‐24 3.1.2.6 Suggest slug tests in remaining wells

More slug tests were performed than 
were agreed to in the Work Plan.  In 
addition, there are K values for all 
major permeable intervals.  No 
response was required in the text.
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S‐63 3‐25 3.1.2.6 6th
explain the fluctuation in water levels not associated 
with the pumping of city wells

An explanation was added to indicate 
that water level fluctuations are likely 
due to barometric effects rather than 
changes in stage of the Missouri River.

S‐64 3‐26 3.1.2.6
1) revise text: tests consist of pumping one city well 
and making WL observations in the 2nd well 2) revise 
1st column of table 3.14 to "Observation Well"

Text was revised to more clearly 
indicate that only one well was 
pumping at a time and that 
observations from W‐4 were made 
when W‐3 was being pumped.  The 
table was revised to replace "Well" 
with "Observation Well" for the first 
column.

S‐65 3‐27 3.1.2.6 2nd

1) explain barometric impact and if there was 
assumed barometric efficiency 2) take into account 
the fact that the aquifer responds quickly to stage 
changes in Missouri River and how it might affect 
water level trends

An explanation of the barometric 
correction was added.  The Missouri 
River effect on the water levels is not 
thought to be the principal cause of 
the short‐term cyclical water level 
fluctuations as discussed in the text in 
response to comment S‐63.

S‐66 3‐29 3.1.3
text listed NAPL core holes as F‐11 but the labels are 
switched to F11 in section 4 and on figures (reconcile)

A note has been added to the text to 
indicate the hyphens could not be 
retained in the analytical data from 
which the figures and tables were 
generated.  NAPL holes referred to in 
Section 4.4, L‐12 and P‐14 had 
hyphens inserted.

S‐67 3‐36 3.1.6 2nd list actual value of screening value for "deep" soil gas
The text was modified to list the 
screening value of 210 µg/m3 for the 
industrial use scenario.

S‐68 3‐37 3.1.8 1st
only one well installed for EPA was gauged but 
written as "USGS monitoring wells" (reconcile)

Text modified to state that BW‐20 was 
gauged for NAPL.

S‐69 3‐31 3.4.1 2nd
include ALL data, previous USGS samples are not 
included  to show data or locations.  Add discharge 
and temperature data to table 3.17.

The USGS sample noted in the text 
was a field GC grab sample from a 
location that was not definitively 
provided to Parsons.  Based on the 
description of the sample location, 
Parsons collected a sample for 
laboratory analysis and made 
measurements to estimate the flow 
conditions.  Given the lack of 
information on the USGS sample and 
the complete information on the 
Parsons sample, the USGS results were 
not included.

S‐70 3‐31 3.4.1 3rd

1) list values if screening criteria in text and apply 
consistently throughout text, tables and figures 2) 
Figure 3.12 lists (MCL), table 3.17 footnote indicates 
Missouri default levels (table B‐1) or MCLs (as 
applicable)‐reconcile this

Screening criteria have been identified 
in text and confirmed in tables and 
figures.

S‐71 3‐31 3.4.1
1) explain possible causes for wide swings in one 
tributary but not the other 2) sample ID in text (SW‐
08) is inconsistent vs. figure and tables (SW06)

There was only one location with 
multiple sampling events presented in 
this section.  The previous USGS 
sampling may not have shown a large 
variation at SW‐6.  However, drawing 
conclusions based on this would be a 
case of serious over interpretation of 
the available data.  The inconsistent 
use of a hyphen between text and 
figures has been corrected.

S‐72 4‐2 4.3 DNAPL may not be absent but rather not contact liner
Discussion of the possibility of a false 
negative was added in Section 3.1.3.

S‐73 4‐3 4.4.1 1st remove the "(but not vinyl chloride") The text was removed as requested
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S‐74 4‐3 4.4.1 2nd

Figure 3.3 does not show bedrock dip direction, but 
apparent dip.  Steep dip of beds in core hole A‐7 and 
differing logs from BW‐21 and BW‐22 provide 
considerable data of a structural feature.

Figure 3.3 (now Figure 3.7) shows the 
slope in the top of bedrock (assumed 
to be direct‐push probe refusal).  The 
figure does not provide any 
information with regard to the dip of 
units within the bedrock.  The 
difference in depth to bedrock of BW‐
21 and BW‐22 is clearly stated in next 
sentence.

S‐75 4‐4 4.4.1 2nd

1) explain what is meant by "historical data" and 
include whatever data you are referring to 2) "Boeuf 
Creek" is inconsistent with WL maps (reconcile) 3) 
500 tributary is NOT a tributary to Wildcat Creek 
(reconcile)

The text was revised to replace 
"historical data" with specific 
reference to detections in surface 
water.  References to tributaries were 
given by the numbering convention 
and a comma was inserted to remove 
the implication that the 500 tributary 
flows into Wildcat Creek.

S‐76 4‐4 4.4.1 2nd
Disagree with conclusion that the direction of flow in 
Roubidoux cannot be determined.  Suggests stepping 
out to BW‐07 for additional data.

Clarified text to indicate factors 
suggesting higher than "normal 
Roubidoux" water levels for MW‐9R 
and BW‐7.  Added conclusion that with 
these factors taken into account, that 
flow in Roubidoux is to the north.  
Note that revised Figure 4.2c clearly 
includes the water level of BW‐7.

S‐77 4‐5 4.4.1 2nd
1)include data from slug BW‐21 (K values) in RI text 
and table 3.13 2) slug test should be completed in 
MW9R (reconcile)

The results for BW‐21 were included in 
text and discussed in Section 3.2.1.6.  
It was not included in Table 3.13 as it 
did not have corresponding data in 
Appendix G.

S‐78 4‐9 4.4.2 1st
make estimates about volume of water moving down 
JS‐36 and JS‐14 based on static flow meter 
measurements

Vertical flow rates were added to the 
text of the Interval Screening 
discussion in Section 3 and in Section 
4.4.2.

S‐79 4‐5 4.4.2 1st remove "extensive" in last sentence Word "extensive" was deleted.

S‐80 4‐5 4.4.2 2nd

1) include upper bedrock data from BW‐21A during 
BW‐21 and BW‐22 installation and PCE detected 
flowing down casing at JS‐38 2) 500 tributary spring 
emerging from the upper bedrock should be included 
in text and figures 3) text seems out of place due to 
page break titled "Upper Bedrock" (reconcile)

Figure 4.2 (now Figure 4.3) has been 
revised to include historical data in 
addition to the RI data.  This text is a 
lead in to the discussion of each 
interval and is intended to summarize 
the overall extent of impacts.

S‐81 4‐6 4.4.2 1st
PCE was also detected at MW14‐XX, mentioned in 
Section 3 but not shown elsewhere (reconcile)

A parenthetical comment was added 
to the text after "the originally 
planned location of MW 14US " to 
indicate this is MW‐14X.

S‐82 4‐6 4.4.2 2nd
not clear how overburden samples can be collected 
from wells not completed in overburden (reconcile)

The first sentence of the Overburden 
subsection states: "Sampling of 
groundwater in the overburden was 
performed as a part …..the initial 
direct push borings at proposed 
monitoring well locations".  The text of 
Section 3.2 was revised to no longer 
state that these data were not used in 
the report.

S‐83 4‐6 4.4.2 3rd
figure 3.8 includes data from various sources that 
aren’t all discussed (reconcile)

The reference to the figure was 
unnecessary and was deleted.  
Reference to a new Figure 4.4 showing 
maximum historical concentrations 
has been added.

S‐84 4‐6 4.4.2 last
PCE also detected at BW‐21, BW‐22 and the 500 
tributary spring

The discussion in this paragraph is 
highlighting values related to the 
extent of impacts and significant 
results.  Not every well with a 
detection is noted in the text.  
Discussion of the 500‐tributary spring 
has been added.  A figure has been 
added (Figure 4.4) to include the 
maximum historical concentration at 
any sampling point.
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S‐85 4‐6 4.4.2 last
not all wells mentioned (MW‐101, MW‐102 and MW‐
103) are not shown in cross section (reconcile)

The cross sections were intended to 
show the relationships of all of the 
significant permeable intervals.  As 
these three boreholes only reach the 
upper sandstone marker bed without 
reaching the Swan Creek or the 
Roubidoux, and the location was 
interior to other wells, they were not 
selected for inclusion.

S‐86 4‐6 4.4.2 Overburden section
Include figure showing extent of PCE in overburden 
using all historic data.

An addition to Figure 4.3 showing all 
historic detections of PCE in the 
overburden has been added.  The 
construction of well BW‐21A more 
closely resembles MW‐2S (straddling 
the overburden/bedrock interface) 
than MW‐1S, which is strictly 
overburden.  MW‐2S has been 
included in the upper bedrock figures 
and discussions, although this is a 
judgment call.  Therefore, BW‐21A was 
included in the upper bedrock figure 
and discussion.

S‐87 4‐6 4.4.2
terms are inconsistent (reconcile), i.e. Upper 
Sandstone vs Upper Sand

Global search and replace performed.

S‐88 4‐7 4.4.2 1st
include data from core holes at the land farm and 
vicinity

Discussion of the DNAPL holes and BW‐
20 was added.

S‐89 4‐7 4.4.2 2nd

last sentence is incomplete and should 
include/summarize evidence for such a structure 
(offset gamma logs in domestic and monitoring wells 
in this area, etc)

The reader is referred to Section 3.3.4 
for a discussion of a preferential flow 
structure.

S‐90 4‐7 4.4.2

Similar PCE levels in MW‐9US and MW‐9SW does not 
call for another source.  The lack of PCE above the 
upper sandstone is consistent with a source not 
immediately nearby the wells.

The text makes no suggestion that the 
similar concentrations indicate a 
separate source.  The text merely 
notes that the similar concentrations 
are in contrast to other well clusters.  
Agree that a source nearby these wells 
is not likely based on similar 
concentrations and lack of PCE in 
screening sample above upper 
sandstone marker bed.  Data are not 
sufficient to speculate regarding 
mechanism for the similar 
concentrations.

S‐91 4‐7 4.4.2
1) 34 samples mentioned on pg. 3‐7, where is data? 
2) why isn’t 9US data  not discussed? (reconcile)

Analytical results for intermediate 
samples were added in Section 3.1.2.4 
related to the installation of the 
monitoring wells.  A table listing all 
analytical results in wells under 
construction has been added.  A 
discussion of the factors influencing 
the concentrations in these samples is 
included.

S‐92 4‐8 4.4.2 1st

Direction of dip of bedrock is not conclusive given 
data presented in the RI.  Unusual water level 
differences noted between MW‐9US, MW‐101, MW‐
102 and MW‐103.

Additional information on the dip of 
the bedrock has been added to Section 
5.3.4.  There is a relatively smaller 
difference in water level (and thus a 
somewhat lower gradient) between 
MW‐9US and MW‐102 compared to 
the water level difference seen from 
MW‐102 with both MW‐101 and MW‐
103.  However, the southward 
hydraulic gradient is not in doubt.
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S‐93 4‐8 4.4.2 3rd

1) add figures to display time trend of PCE in wells w/ 
relation to general precipitation trends and lining of 
these wells 2) include calculations of volume and 
mass of PCE that moved down JS‐38 before and after 
it was lined

Figures 3.3 to 3.6 showing time trends 
of PCE concentration have been added 
in Section 3.  Discussion of the flow 
rates has also been added to Section 3 
along with a discussion of the impacts 
of the installation of the liners.  An 
estimate of the mass of PCE that 
migrated down JS‐38 has been added 
to Section 4.4.2.  Discussion related to 
cleanup times and appropriate 
remedial alternatives for the site are 
evaluated in the FS.  Estimation of a 
cleanup time would be highly 
speculative and would be a serious 
over interpretation of the data.

S‐94 4‐9 4.4.2 2nd
Suggest discussing JS‐38 ahead of JS‐14, JS‐36, and JS‐
37.  Distinguish between migration along long open 
borehole vs. leaking around ineffective casing seal.

Moved discussion of JS‐38 ahead of 
others, added indication that JS‐37 
also had long open section.

S‐95 4‐9 and 4‐10 4.4.2 last
1) see other notes regarding bedrock dips 2) 
summarize sample data from JS‐25 (table) and 
comment on pump use

Discussion of multiple sample results 
for JS‐25 has been added to Section 
3.1.2.3.

S‐96 4‐10 4.6 4th include ALL historical data Historical data has been added.
S‐97 5‐2 5.1.1 1st remove "if land farming enhanced…?" sentence Sentence removed.

S‐98 5‐2 5.1.1 1st
Indicate what "task 1 samples" are.  Lack of vinyl 
chloride is not diagnostic.

Sentence reworded to indicate soil 
sampling task.  Discussion modified to 
discuss vinyl chloride.

S‐99 5‐2 5.1.1 2nd
Add discussion of depression on lot that tends to 
enhance infiltration.

Depression on lot and resulting 
increased infiltration added.

S‐100 5‐2 5.1.1 3rd
clarify meaning of last sentence "if VOCs are located 
beneath the water table…"

Text edited to indicate that although 
soils beneath pavement may not lose 
PCE to water infiltration, PCE may 
migrate to groundwater moving 
through the soil.

S‐101 5‐3 5.3.3 1st
this discussion of infiltration is out of place, put on 
page 5‐2

Discussion of infiltration deleted, 
discussion in Section 5.3.1 enhanced.

S‐102 5‐3 5.3.3 2nd
USEPA data from 500 tributary should be used to 
make argument of volatilization stronger

Discussion of USEPA samples along 
500 tributary presented to strengthen 
argument for rapid volatilization.

S‐103 5‐3 5.3.4 1st
text refers to flow to Wildcat Creek or "ultimately 
Boeuf Creek", language is inconsistent (reconcile)

The "ultimately to Boeuf Creek" refers 
to the fact that Boeuf Creek receives 
the flow of Wildcat Creek and the 500 
tributary.  The text has been revised to 
be more specific.

S‐104 5‐3 5.3.4 1st

"…less flow occurs in the Swan Creek sandstone 
member" is inconsistent with Darcy's Law.  If the 
statement refers to mass flux, then estimates of the 
rate of flow and mass flux should be included.

The statement did refer to mass flux.  
The statement has been clarified by 
comparing typical contaminant 
concentrations in the intervals.

S‐105 5‐4 5.3.4 1st
explain how bedrock, dip and "drop‐off" of bedrock 
surfaces are evidence of groundwater flow direction

An explanation that the 
potentiometric surface in the 
overburden is typically a subdued 
replica of the bedrock surface has 
been added to the text.

S‐106 5‐4 5.3.4 2nd
language is too vague, PCE detection locations are 
unclear, where else might PCE discharge?

Revised the wording from may to will.  
The next paragraph discusses the 
other potential migration routes.

S‐107 5‐5 5.3.4 1st
dispersion WILL result in the plume widening as it 
moves and will broaden the "peaks"

Text revised to replace "may" with 
"will".

S‐108 5‐5 5.3.4 2nd

Adsorption will occur on the numerous thin clay 
lenses in the bedrock.  Calculation should be made 
assuming a "reasonable OC content" to indicate a K or 
anticipated retardation factor

Text revised to include discussion of 
the potential for clays in the aquifer 
matrix to adsorb COPCs and then 
desorb them if remediation results in 
clean water being in the aquifer, 
resulting in a rebound.  Calculation of 
the effects would require numerous 
assumptions, including the percentage 
and mineralogical distribution of clays 
the bedrock.  Thus, the results would 
be totally speculative.
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S‐109 5‐5 5.3.4 2nd

Please revise the discussion of diffusion, as diffusion 
will be slight only in areas where advection is large.  
Discuss diffusion into dead‐end pore and impact on 
time to remove contaminants.

Text has been modified to more fully 
address impacts of diffusion, including 
potential for contaminants to reach 
dead end fractures where it would be 
hard to remediate.

S‐110 5‐5 5.3.4 5th

revisit travel time estimates based on arrival time at 
JS‐14 and revise this section accordingly.  Suggest 
that much of travel rate in sand units is primarily 
along contact with weathered bedrock.  Inspection of 
an early core indicated presence of pyrite which is 
inconsistent with large flow or oxygen rich water.

An analysis of travel time to JS‐14 was 
added to the text.  The suggestion that 
the high flow rates do not occur over 
wide areas was deleted.  

S‐111 5‐5 5.3.4 bullet list

A more detailed evaluation of natural attenuation is 
required to support the conclusion in the last 
paragraph, as no "real" data is shown.  Include DO 
ranges determined in the RI and what these indicate, 
relative abundance of PCE vs TCE+DCE.  

A summary of the natural attenuation 
parameters was presented with a 
comparison against values that would 
be expected if anaerobic degradation 
was occurring at a significant rate.

S‐112 5‐6 5.3.4
1) revise text to indicate presence of potential vertical 
features 2) PCE HAS migrated deeper at OU4 so 
potential does exist

Text has been modified to address 
potential for geologic structure and 
even limited vertical connectivity to 
lead to downward migration of 
contaminants over long time periods.  
The vertical migration at OU4 was also 
noted.

S‐113 6‐1 6.1

USEPA data from the 500 tributary  above Boeuf 
Lutheran Road had PCE concentrations above the 45 
µg/L ESL.  The ecological risk assessment is based on 
incomplete data. 

See responses to comments S‐10, S‐11 
and S‐13.  The text on pg 6‐1 has been 
revised

S‐114 7‐2 7.1.1 3rd Do not believe that JS‐37 extends to Roubidoux

Concur.  Text modified to state "lower 
Jefferson City interval" rather than 
"lower Jefferson City/Roubidoux 
interval".

S‐115 7‐2 7.1.2 1st
Information is available to make estimates of PCE 
released.

Text modified to give a range of PCE 
usage and disposal based on 
interviews by the USEPA.

S‐116 7‐2 7.1.2 2nd replace word "presumed" with "possible"

"are presumed to the result" was 
replaced with "are likely the result"  
The preponderance of the evidence 
suggests a different source, so it is 
considered more than "possible".

S‐117 7‐2 7.1.2 2nd
The comment reading DNAPL is likely to be stable is 
speculation and there is no evidence to indicate if the 
DNAPL is stable or not.

The text has been modified to explain 
that the limited area where DNAPL is 
observed after 36 years suggests that 
it is likely that the DNAPL is stable or 
that migration rates are very low.

S‐118 7‐2 7.1.2 2nd
Site data on volatilization from surface water should 
be included.

The explanation of volatilization has 
been modified to present the USGS 
data for the 500 tributary in addition 
to the OU4 information.

S‐119 7‐2 7.1.2 5th
Expand discussion of biodegradation once comments 
in previous sections have been addressed.

Discussion was expanded to identify 
those factors that did not indicate that 
anaerobic degradation was occurring.

S‐120 7‐4 7.2 bullets
1) extent of groundwater contamination is 
inadequately characterized (reconcile) 2) RI needs to 
present more than one round of sampling

Access issues prevent monitoring to 
south.  Western extent is limited by 
MW‐14US, MW‐10UB, MW‐11 and 
MW‐12.  Agree that extent west of 
MW‐7US is not clear.  RI report with 
only one round of monitoring well data
was explicitly requested by the EPA. 
Additional round conducted in 
March/April 2010 to be presented in 
an addendum.

S‐121 7‐5 7.2 3rd bullet

The description of a "minimal" connectivity between 
the Roubidoux and underlying units is not supported 
by the pump test data and earlier statements in the 
report.

Word "minimal" was deleted.

S‐122 7‐5 7.2 6th bullet
If "MOST"  of the GW flowing through the overburden 
and upper bedrock discharges to the unnamed creeks 
where does the rest go?

Text was modified to indicate the 
potential for some contaminants to 
move to lower intervals through open 
boreholes or natural pathways.
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S‐123 7‐5 7.2 7th bullet

A separate source for PCE at JS‐25, JS‐27, MW‐9US 
and MW‐9SW is possible, but has not been 
demonstrated.  Dip of beds to south have not been 
demonstrated.

Additional information indicating 
localized dips to the south has been 
added to the text.  The wording has 
been changed to state a potential for 
the PCE to not have originated at OU‐
2.

S‐124 7‐5 7.2 bullets consider possible ecological risks
See also responses to S‐10, S‐11 and S‐
13.  The text of the bullet on page 7‐5 
will not be revised.

S‐125 7‐6 7.2 1st paragraph
no confirmed dip direction as been established 
(reconcile)

Additional information indicating 
localized dips to south have been 
provided.

S‐126 7‐6 7.2 last bullet
Statements in last bullet have been addressed in 
previous comments.

Changed to state that extent of 
contamination has been "generally" 
defined.

S‐127 Fig 2 3.12

1) label all streams 2) figures should list dates of 
samples, estimated or measured discharge at time of 
measurement 3) include summary figure for ALL 
surface water data collected in OU2/OU6

1) Streams will be labeled as 
requested.  2) Data is provided in 
Tables, the flow data will be added.  3) 
A summary figure (Figure 4.6) has 
been added.

S‐128 Fig 2.3
include ALL EPA data from 1999‐2000 and the 
precipitation data

Precipitation data back to 1999 has 
been added

S‐129 Fig 3.10.‐b define light and dark blue layers on N12, P17 and F11
A note in the Legend refers the reader 
to "See Boring Logs"

S‐130 Fig. 3.15
1) missing base photo credit 2) indicate which hole 
(SV15) contained PCE 3) sample IDs on figure do not 
match text (reconcile)

1) Photo credit will be added. 2) A 
color change for the marking dots will 
indicated which hole contained PCE. 3) 
See response to comment S‐158.

S‐131 Fig. 3.2
1) figure should include results from EMS discussed in 
section 2.2.3.2 2) expand data to include several 
quartiles (i.e. screening extremely "hot" locations)

1) This figure represents data acquired 
only since Parsons has been 
performing the RI. Historic data is 
included in the figure. The indicator 
colors will be changed as requested.

S‐132 Fig. 3.2 expand scale on figure  to me more inclusive See response to comment S‐131.

S‐133 Fig. 3.3
1) determine how top of bedrock is determined 2) 
discuss if surface shown is depth to refusal

The figure will be changed to state 
"DPT Refusal" rather than "Top of 
Bedrock".

S‐134 Fig. 3.3
color the points in the insert figure according to the 
PCE concentrations

Figure 4.3 has been modified to detail 
the contamination in shallow 
groundwater.

S‐135 Fig. 3.9
figure includes data from points not listed on table 
me (reconcile) and include base photo credit/date

Data from points T17 and U17 were on 
a fourth page of the table that did not 
print

S‐136 Fig. 4.1x

1) "upper sand/upper bedrock formation" is not 
defined as a formation according to Missouri DGLS 
(reconcile) 2) callout "Upper Sand" is not consistent 
throughout text (reconcile)

Figures edited to say "Upper 
Sandstone Marking Bed/Upper 
Bedrock Permeable Zone"

S‐137 Fig. 4.1x

1) explain inconsistencies of location with contours 
with the water level elevations 2) explain large WL 
difference between wells (MW102, MW101 and 
MW101) but small difference b/w MW9US vs MW102

1) The gradient determines the 
relative distance between a point and 
a contour line.  For example, the 
difference in water level of MW14US 
and MW7US is approximately 7 feet.  
The 550' contour line is placed 
approximately 2/5 the distance away 
from MW14US.  The head difference 
between BW21A and MW1UB is 
approximately 2.3 feet.  The lateral 
distance between the two wells is 
such that the 550' contour line is 
"pulled" farther away from BW21A.  2) 
See response to comment S‐92.

S‐138 Fig. 4.1.bc
only label wells used in constructing these maps and 
color shade according to PCE levels

Figures edited so that the points not 
used in development of the contours 
are grayed out.  The figure is intended 
to show the water level contours, PCE 
concentrations are shown in other 
figures within the document.

S‐139 Fig 4.1c
1) why are the dots for MW4 and JS25 colored red but
not the others? (reconcile) 2) why is there a 500 label 
in the upper left part of the figure (resolve)

The dots for MW5 and JS25 should not 
have been shaded, and will be edited.  
The 500 label was a relic from other 
figures and will be deleted.

S‐140 Fig 4.2
well locations of MW‐11, MW‐12, MW‐04 appear to 
be proposed locations and not final 'as built' (resolve)

GPS survey coordinates have now 
been incorporated.
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S‐141 Fig 4.2
1) color shades for <5 and 5‐100 range cannot be 
distinguished (resolve) 2) 500 tributary spring is not 
on figure or data in text (resolve)

1) The color shades have been 
adjusted.  2) The 500 tributary spring 
has been added to text and to the 
figure.

S‐142 Fig 4.2

1) interval screening depths are inconsistent with 
data values being plotted as lower Jeff 
City/Roubidoux (reconcile) 2) well JS‐37 data is not 
shown and 2004 ISR report indicates larger 
concentrations (resolve)

The interval screening samples can not 
be associated with a single specific 
permeable zone.  The residential 
influent samples of these wells are 
considered to be primarily lower 
Jefferson City/Roubidoux, and are 
plotted as such.  A sitewide lateral 
extent of contamination figure 
(regardless of depth) is provided in 
Section 4.

S‐143 Fig 4.2

1) The upper sandstone was encountered in MW11 
and MW12 but was dry.  The figure seems to indicate 
that this interval was not targeted. 2) Why are 
samples from DNAPL holes not on figure as they are 
upper bedrock?

1)  No water samples were able to be 
collected from the upper sandstone, 
therefore no data is available to be 
presented on the figure.  2) Data from 
the coreholes was added to Figure 4.3.

S‐144 Fig. 4.2
figure does not show extent of PCE contamination 
(resolve)

A zero line would be speculative, 
therefore it is not presented.

S‐145 MW‐2S Table 3.13 curve should also be fit to later data (resolve)

The early data represents the 
properties of the material directly 
around the well.  Interpretation of 
data after the 35 second break would 
be speculative.

S‐146 Table 3.13 no data listed for MW‐14 (resolve)

Slug tests were performed prior to 
installation of MW‐14.  Also, the Work 
Plan states that slug test would be 
performed on 10‐15 selected wells, 
not all wells at the site.

S‐147 Table 3.13
include well construction data such as completion 
type (screen vs. open hole)

Well construction has been added to 
the table.

S‐148 Table 3.13

Both solutions were run for each test.  
Solutions that did not fit the data are 
not presented as the results could not 
be relied upon.

S‐149 Table 3.15

1) this table (along with others) does not include all 
the data for values listed(reconcile) 2) figure 3.9 
shows data from T17 and U17 but samples are not 
listed on table (resolve)

1) Units are listed in the 3rd column of 
the table.  2) Data for T17 and U17 will 
be added to the table.

S‐150 Table 3.15
explain why concentrations of PCE in samples from 
core holes having DNAPL staining are typically much 
smaller than the solubility

The coreholes were purged 
immediately before sampling, bringing 
water from the fractures near the 
borehole to the well.  Much of this 
water was not in direct contact with 
the NAPL, and thus had concentrations 
well below saturation.

S‐151 Table 3.15

include in text and incorporate into drill logs  the 
nearly 200 return water samples from core holes 
taken to look at vertical distribution of PCE as 
compared to PID screenings and flute liner results

Results are included on the drill logs
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S‐152 Table 3.4

Further explanation/information needed regarding 
reconfiguration of well JS‐37.   Clarification requested 
regarding PID readings.  Question raised regarding re‐
sampling groundwater at corehole locations at a later 
date.

1) Text been modified to indicate that 
following reconfiguration, the well 
would not recover from pumping, thus a 
sample can not be collected.  A table of 
interval screening results has been 
added to the report.  2) The DNAPL 
boring logs contained a note at the 
bottom indicating where no PID hits 
were observed.  At one borehole, the 
PID exhibited lamp failure and was 
indicated on the log.  At one hole, PID 
readings were considered unreliable 
because of calibration issues and was 
noted on the boring log.  Text modified 
to identify the boring where the PID was 
not working, and the boring where the 
PID data was questionable.  Zero values 
have been added to the body of the log 
where nondetects were observed, 
rather than the note at the bottom.  In 
addition, the note of the lamp failure 
and questionable results have been 
moved to the body of the log. 3) 
Groundwater in the overburden was 
inadvertently not collected in one 
borehole (A‐14), and no follow‐up 
sampling was performed.

S‐153
Appendix 

Flute/core logs

1) photo showing core and flute liners is incomplete 
for P14 (reconcile) 2) P15 description is inconsistent 
for depth of NAPL (resolve)

1) The photo log has been updated to 
include all of P14.  2)  The discrepancy 
has been resolved, and the 
descriptions edited as such.

S‐154
Appendix 

Flute/core logs

1) column titled PID/SCAN does not indicate units for 
the values (resolve) 2) "RETURN WATER CONCENC" 
column dos not indicate units or values (resolve)

1) The logs have been edited to 
include PID units.  2) The logs have 
been edited to include return water 
units.

S‐155
Appendix 

Flute/core logs

bars on several cores have colored bars that extend 
across the entire column  but have different values 
(reconcile the scale)

The scale has been edited.

S‐156
Appendix 

Flute/core logs
show the depth of the confirmed NAPL identified in 
the Flute liners

Notes have been added to the logs to 
indicate the depth of NAPL identified 
on the FLUTe™ liners.

S‐157
Appendix 

Flute/core logs
some logs have tic marks every foot and others do 
not (resolve)

The logs have been edited to show 1 
foot indicator tic marks.

S‐158
Appendix 

Flute/core logs
logs list core holes as "P‐15" but figures list then as 
"P15" (resolve and check text for consistency)

A note has been added to the text to 
indicate the hyphens could not be 
retained in the analytical data from 
which the figures and tables were 
generated.

S‐159
Appendix 

Geologic logs 
add geologic units and cross check with figures 

Interpretation of geologic units have 
not been added to the well logs 
because the logs represent 
observations rather than 
interpretation of the geologic units.

S‐160
Appendix 

Geologic logs 

1) if PID readings were "ND" it should be noted on 
logs 2) if there were issues with PID meter, indicate 
that in text and which holes were affected

See response to S‐152. Footnote on 
logs indicating "No PID Hits" was 
removed and data was input in PID 
column instead.  Footnote indicating 
problem with PID meter on A‐14 was 
removed and text placed in PID 
column.

S‐161
Appendix 

Geologic logs 

indicated origin of values for "RETURN WATER 
CONCENC" column and resolve discrepancy of PCE 
concentrations

See response to S‐151. The return 
water column contained data both 
from the USGS field GC and from PID 
readings from the return water.  The 
logs have been updated to include 
only the Field GC data as contained in 
the USGS field GC results spreadsheet 
provided to Parsons.

MDNR/General 
Comments

1
1) special area 3 rules only address new well 
construction and reconstruction of existing wells 2) 
steel casing in particular degrades with age

Text was revised to be specific as to 
the application of the rules to new or 
reconfigured wells and to note 
concern of degradation of steel 
casings.

2
according to HHRA remaining risks have not been 
addressed by coast activities (reconcile)
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3
DNAPL can act as a source of dissolved phase PCE for 
a very long time at concentrations that are extremely 
high.

Discussion was added to the text to 
note that flow pathways with even 
minor connectivity may be significant 
over the long period of time that 
DNAPL will be contributing PCE to the 
dissolved phase.

4

Confirm that well certification reports were 
submitted for all monitoring wells and that an 
abandonment report was submitted for the direct 
push borings.

Parsons prepared well certification 
reports for the drill contractor's 
signature and submission.  Parsons will 
confirm that the reports were properly 
filed.

MDNR/Specific 
Comments

1 vii
List of 

Acronyms
Title title the section "List of Acronyms" Text corrected as requested.

2 1‐1 1.3
Report Organization, bullet 
#7

last word (OU 6) should have space removed 
between "OU" and "6" 

Text corrected as requested.

3 2‐9 2.1.6.3
Groundwater Flow and 
Gradients, 3rd Paragraph

"overly" should be changed to "overlie" Text corrected as requested.

4 2‐9 2.1.6.3
Groundwater Flow and 
Gradients, 3rd Paragraph

clarify meaning of "decommissioned" (were wells 
plugged or just taken out of service?)

5 2‐10 Next to last paragraph remove the word "potential" Text corrected as requested.

6 3‐15 3.1.2.4

Task 2 d ‐ Monitoring Well 
Installation and Sampling, 
Monitoring Well Construction 
Details, MW‐9 Cluster, 4th 
paragraph, 3rd sentence from 
end

insert word "with" after word "sealed" and remove 
extra period at end of sentence

Text corrected as requested.

7 3‐18 3.1.2.4

Task 2 d ‐ Monitoring Well 
Installation and Sampling, 
Monitoring Well Construction 
Details, MW‐9 Cluster, last 
paragraph in section, 3rd 
sentence from end

remove word "with" after the word "cored" Text corrected as requested.

8 3‐18 3.1.2.4

Task 2 d ‐ Monitoring Well 
Installation and Sampling, 
Monitoring Well Construction 
Details, MW‐10UB, 2nd 
paragraph, last sentence

insert the word "in" before the words "Section 3.3…" Text corrected as requested.

9 4‐6 4.4.2

Distribution and Trends of 
Chemicals of Potential 
concern in Groundwater, 
Overburden subsection, 2nd 
paragraph, next to last 
sentence

change the word "initially" to "initial" Text corrected as requested.

10 4‐8 4.4.2

Distribution and Trends of 
Chemicals of Potential 
concern in Groundwater, 
Roubidoux/Lower Jefferson 
City subsection, 1st 
paragraph, 6th sentence

not a complete sentence (resolve) Text was revised to be correct.

11 4‐8 4.4.2

Distribution and Trends of 
Chemicals of Potential 
concern in Groundwater, 
Roubidoux/Lower Jefferson 
City subsection, 4th 
paragraph, 1st sentence

distance between  wells JS‐52 and JS‐38 is believed to 
be less than 100 feet (resolve)

The distance was corrected.

12 5‐4 5.3.4
Fate and Transport in 
Groundwater, Advection 
subsection, 1st paragraph

change "CPOCs" to "COPCs" midway through 
paragraph

Text corrected as requested.

13 Figure 3.6 correct cross section label from "A‐A" to "B‐B" Text corrected as requested.
14 Figure 3.7 correct cross section label from "B‐B" to "A‐A" Text corrected as requested.
15 Table 2.1 change word "moist" to "most" Text corrected as requested.
16 Table 3.4, Task 2d change word "deferred" to "deferred" Text corrected as requested.
17 Table 3.4, Task 2e change "sample" to "sampled" Text corrected as requested.

MDHSS General 
Comments

Bullet 1
Sample Nomenclature 
Explanation

explain "PA", "BW" and " US" in figure section and not 
only Appendix 1

Text was added in Sections 3.1.2.3 and 
3.1.2.4 to explain the naming 
conventions.

Bullet 2
PCE contaminated drinking 
water

repairing well linings and installing whole house 
filtration systems are not permanent solutions to PCE 
contamination (reconcile)

The evaluation of remedial actions is 
presented in the Feasibility Study.  
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MDHSS Specific 
Comments

Bullet 1 3‐8 3.1.2.3
Last sentence of last full 
paragraph

no "section 3.3.2.3" OR "section 3.3.2.5" on figure 
3.8a (resolve)

References to these sections were 
deleted from the text. 

Bullet 2 3‐10 and 3‐11 3.1.2.4 no "section 3.3.2.4" (resolve)
References to these sections were 
deleted from the text. 

Bullet 1 7‐2 7.1.2
Could PCE at MW‐9 result from a cone of depression 
caused by pumping City Well 3?

PCE was detected in the relatively 
shallow Swan Creek and upper 
sandstone marker bed intervals.  
These intervals were not shown to 
have a discernable connection to the 
Gasconade and lower that the city well 
produces from.  Furthermore, a 
distinct southward hydraulic gradient 
exists in these intervals, indicating that 
a cone of depression from the city well 
has not been established in the 
interval with PCE.

Bullet 2 7‐3 7.1.2
this section is numbered the same as the previous 
section (resolve)

Section numbering was corrected. 

Bullet 3 7‐4 7.1.2 First full paragraph
should read "Shallow groundwater containing PCE is 
expected to discharge to unnamed tributaries…"

Text corrected as requested.

MDHSS HH Risk 
Assessment 
Comments

Bullet 1 3.2

1) risk assessment should contain complete data 
usability evaluation for analytical results used to 
calculate potential health risks 2) document that the 
data satisfies criteria outlined in EPA's Guidance for 
Data Usability in Risk Assessment

Added Table 1 to Appendix A and 
moved description of previous data 
collection activities to Section 3.2

Bullet 2 3.2 all site data should be incorporated as applicable

Added Table 1 to Appendix A and 
moved description of previous data 
collection activities to Section 3.2; 
added quarterly residential data from 
2008‐2009 and USGS groundwater 
sampling from 2008‐2009

Bullet 1 4 should include evaluation of OU6 residential wells

Table 7 presents the evaluation of the 
OU6 residential wells prior to 
treatment and added the quarterly 
residential well results from 2008‐2009
to App A.  This is explained further in 
Sections 3.4 and  4.1.6.

Bullet 2 4.1.6
should include incidental ingestion of soil‐derived 
dust or inhalation of soil‐derived particulates for an 
indoor worker

Included indoor dust exposure for 
indoor worker in App E and Table 17.2

Bullet 3 4.2
1) use current recommendation of EPA for 
determining UCL 2) text in Appendix D and section 7.2 
does not agree on UCL determinations (resolve)

ProUCL recommendation was 
followed; text changed to reflect 
proper procedure followed

Bullet 4 4.2

1) should not use field duplicates averaged to 
compute UCLs 2) the max. values for duplicates be 
used to calculate UCLs (include quality issue in section 
3.2 and uncertainties section)

Max utilized for duplicates; 
discrepancy in some of the duplicates 
with wide variability discussed in 
Section 3.3

Bullet 5 4.3
consult EPAs user guide to determine applicability of 
the NAPL Model for this site

Included text in Section 4.3.3 to 
indicate that the applicability of the 
J&E NAPL model will be evaluated 
after additional data is collected.

Bullet 1 5
no longer necessary to convert  inhalation unit risk to 
inhalation slope factor NOR an inhalation reference 
concentration to inhalation reference dose

Concentration in air used to estimate 
risk instead of conversion

Bullet 1 6.1 text should state " A cancer risk of 1x10ˉ6 or less…" change made

Bullet 1 Table 12.6
vinyl chloride is listed as chemical of potential 
concern for surface water but not listed on Table 12.6 
(check ALL tables for consistency)

vinyl chloride added to surface water 
pathway;
tables revised and checked for 
accuracy
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Bullet 2 Table 14

1) consult EPAs inhalation guidance to estimate risks 
for inhalation pathway and update risk assessment 
accordingly 2) missing pages regarding input 
parameters for indoor workers and residents for 
vapor migration to indoor air from groundwater 
pathway 3) calculations noted could not be found in 
document (resolve) 4) exposure frequency should be 
120 days/year 5) averaging time should be adjusted  
to assume duration of exposure (not the entire year) 
6) soil to skin adherence factor for child residence 
should be set at 0.2cm3

inhalation risk re‐evaluated;
added input parameter tables for 
indoor workers and residents for the 
vapor migration pathway;
added PEF and VF calculation tables 
into appendix E;
changed to sub chronic exposure 
parameters for construction workers;
changed exposure freq. for const. 
workers to 120 days/yr;
changed averaging time for 
construction workers to 6 months;
changed soil skin adherence factor for 

child to 0.2 cm2

Bullet 3
Tables 15.1, 15.2, 16.1 and 
16.2

all toxicity values should be checked to ensure most 
current toxicity values are listed on tables and used in 
calculations

checked all toxicity values and used 
most current and tables verified

USEPA 
(ENSV/EAMB) Risk 
Assessment General 

Comments

1

utilize pore water samplers to collect pore water at 
locations where surface water and sediment have 
already been collected then compare to surface 
water ecological screening levels

relooked eco risk to look at additional 
sampling data; determined collection 
of pore water samples not necessary 
based on concentrations and 
distribution of COPECs

2 Several

RAIS and other sources of toxicity should not be used 
or cited as sources of toxicity values in BLRA, use 
original sources to ensure transparency and 
consistency (may contact Region 7 risk assessors for 
other toxicity values)

changed to cite original toxicity 
sources in tables instead of 
referencing RAIS database

3 Several

1) discuss whether residential wells (OU6) are 
currently being used for potable or non‐potable 
purposes and mitigation measures (if any) 2) suggest 
removing "Table 7" 3) if Kellwood can groundwater in 
upper sand and bedrock unit and between 
transmissive zones is of insufficient yield or quality, 
they must be evaluated quantitatively in risk 
assessment under drinking water scenario 4) all wells 
screened in Swan Creek formation and all other 
formations containing groundwater of sufficient 
quality or yield must be evaluated under the drinking 
water pathway 5) references to residential drinking 
water scenarios being hypothetical  must be removed 

added information concerning the 
residential wells in Section 3.4;
the table was revised to reflect it is for 
screening residential wells prior to 
treatment;
all groundwater evaluated; 
all wells screened in Swan Creek 
formation and other aquifers of 
sufficient yield included in evaluation;
all references to the residential wells 
being hypothetical were removed

4

cancer risks have been underestimated in BLRA for all 
exposure pathways involving children (<16) exposed 
to PAHs and vinyl chloride (consult EPAs 2005 
Supplemental Guidance for Assessing Susceptibility 
from Early‐Life Exposures to Carcinogens 
(Supplemental Guidance)  )

re‐calculated risk for children with 
ADAFs and specific guidance for vinyl 
chloride

5
body weight is no longer accounted for in the intake 
equation (exposure concentration is estimated which 
now takes into account exposure time)

air concentration used to estimate 
exposure 

6

*see comments* 1) BLRA should include 
characterization of the VI pathway including all areas 
of the site (off‐site and on‐site buildings) that may be 
impacted by site related contaminants and source 
media, also include background discussion on the 
pathway 2) BLRA should include specific areas where 
building‐related measurements are needed or may be 
needed in the future 3) additional vapor intrusion 
sampling is needed at the on‐site buildings near to 
and overlying soil, NAPL, and shallow groundwater 
contamination 4) provide discussion on type of work 
being conducted at site including use or production of 
chemicals 5) evaluate vapor intrusion pathways for 
off‐site shallow groundwater given proximity of 
residences

information re: the VI pathway added 
to exposure assessment section;
high school re‐evaluated per initial 
response and information added to 
Appendix C;
identified specific areas where 
additional sampling is recommended 
per initial response;
description of current work and 
materials used by Metalcraft added to 
Section 2.2;
additional samples being collected to 
evaluate VI pathway south of  site
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7
revise risk assessment so that land use and complete 
and incomplete exposure pathways at OU2 and OU6 
are included

Sections 3 & 4 expanded to include 
more detailed descriptions of OU2 and 
OU6 and current exposure pathways 
for each OU

USEPA 
(ENSV/EAMB) 
Specific Risk 
Assessment 
Comments

1 21 3.2
data usability evaluation should be conducted and 
documented consistent with EPA guidance (i.e., 
RAGS Part D data usability worksheets )

Added Table 1 in Appendix A and 
moved description of previous data 
collection activities to Section 3.2

2 23 3.3.1

evaluate soil gas samples by screening them against 
conservative risk‐based screening levels like all the 
other media and must be documented in RAGS Part 
D  tables

soil gas samples were screened and 
added to Appendix C; see also 
response to General Comment 6 
above

3 27 4.1.3

1) revise section to account for transport pathway 2) 
last bullet limits emission of volatile COPCs to the 
atmosphere to those present in surface soil 3) add 
"subsurface soil" to referenced statement

added VI pathway as a potential 
transport pathway;
"surface" deleted from the second to 
last bullet in section 4.1.3

4 27 4.1.4
remove "(0‐10)" and revise similar statements except 
when referring to depth interval for direct contact 
exposure pathways

removed 0‐10' from statement and 
similar statements

5 27 4.1.5

1) revise risk assessment so that residential land‐use 
pertaining to OU6 is NOT referred to as hypothetical 
2) evaluate future residential exposure pathways with 
regard to OU2 3) rationale for evaluating residential 
scenario at OU2 should be provided

removed reference to residential land 
use as being a hypothetical situation 
for OU6;

6 28 4.1.5

1) revise this section and other relevant sections to 
discuss more conservative assumptions that were 
used for future industrial workers and trespasser 2) 
explain why subsurface soils were included in 
hypothetical resident's direct contact with soil 
pathways

added rationale for residential use 
being a future hypothetical use under 
the no action assumption;
added discussion of the conservative 
assumptions used to evaluate future 
industrial workers and trespassers;
provided rationale for inclusion of 
subsurface soils for residential direct 
contact exposure (surface re‐grading)

7 29 4.1.6
list the industrial worker's incidental ingestion of 
indoor dust derived from outdoor soil as a complete 
exposure pathway

added incidental ingestion of dust as a 
complete exposure pathway for an 
indoor industrial worker

8 29 4.1.6 Last paragraph

1) specifically state that the drinking water wells have 
not been identified at OU2 and that current 
groundwater ingestion, inhalation and dermal contact 
pathways for OU2 are incomplete 2) section should 
provide more specific information on the water body 
impacted by site‐related contamination (any concerns 
downstream?)

last paragraph revised as suggested; 
still need to add language re: 
downstream aquatic resources

9 29 4.2 Last sentence on page insert "of the arithmetic mean" after "(UCL)" change to text made as suggested

10 30 4.2

re‐calculate the EPCs consistent with ProUCL 1.00.04 
guidance (i.e. detection limits for non‐detect samples 
should be entered into ProUCL along with non‐detect 
coding)

text changed as correct ProUCL 
procedure used for non‐detects

11 30 4.2
revise section according to EPAs definition of surface 
soil and evaluate soil according to EPA guidance and 
policy

definition of surface soil revised as 
suggested

12 30 4.2
section should include equation to estimate exposure 
concentration of inhalation exposures and revise text 
accordingly

inhalation exposure revised to use air 
concentration

13 31 4.2 Last paragraph

1) revise section to provide examples of exposure 
factors that are based on 95th percentile estimates 2) 
also state exposure frequencies for the trespasser 
and construction worker scenarios are based on best 
professional judgment and provide rationale for 
selected values 

text deleted and exposures updated to 
reflect 95th percentile estimates

14 5
revise section and other sections to account for the 
use of sub chronic toxicity values when evaluating 
construction worker scenario

sub chronic toxicity values/exposure 
parameters used for construction 
worker

15 34 5.1
do not list/use Oak Ridge National Laboratory RAIS as 
original source of toxicity values

original toxicity values cited and used 
instead of RAIS values

16 35 5.2
"no threshold" option no longer serves as starting 
point of evaluating cancer risks (resolve)

discussion of no‐threshold policy 
revised as suggested

PARSONS Page 22 of 25 RI response to comments.xlsx



Response to Remedial Investigation Report Comments
Riverfront Superfund Site OU2/OU6

June 2010

Comment No. Page Section Paragraph/Location Comment Summary Response

17 36 5.3
equation and discussion regarding this conversion 
(RfCs to RfDs) must be removed from BLRA

inhalation exposure revised to use air 
concentration

18 36 5.3
revise definition of sub chronic exposures and chronic 
exposures

definition of sub chronic and chronic 
exposures revised as suggested

19 38 6.1
First sentence of last 
paragraph

remove first sentence of last paragraph or more 
accurately characterize EPAs "target" cancer risk 
range and point of departure

changed to 1E‐6 as point of departure

20 43 7.1 Last sentence in section
remove this sentence and replace with brief 
discussion on how background may impact the 
overall health risks estimated for the site

statement deleted and discussion on 
how background may impact overall 
health risk estimates added

21 42‐43 7.1
include the elimination of COPCs detected below 
screening levels impact health risk/hazard estimates

added sentence that elimination of 
some COPCs may underestimate risk

22 43‐44 7.2

1) remove discussion regarding DL/2 substitution 
method 2) see comments 3) insufficient groundwater 
data to support the conclusion that the use of max. 
detection overestimates health risks 4) provide 
specific examples to support discussion regarding VI 
model 5) provide information to support use of soil 
data over gas data and explain how/why combining 
risks/hazards for soil and groundwater volatilization 
to indoor air overestimates risks/hazards 6) revise 
this section to accurately reflect exposure duration of 
construction worker (6 months) 7) second last 
sentence should be removed or provide supporting 
rationale

discussion regarding the DL/2 
substitution removed;
referenced statements regarding 
overestimation of risks based on 
focused areas were removed;
removed sentence regarding 
maximum concentrations used in risk 
assessment and replaced with 
uncertainty regarding limited data 
sets;
uncertainty regarding overestimation 
of VI pathway removed;
soil inhalation risks removed from risk 
assessment; therefore, this 
uncertainty discussion regarding these 
pathways removed;
revised construction workers exposure 
to reflect 6 months duration;
soil adherence factor uncertainty 
discussion removed

23 44 7.3
remove referenced statements regarding RfDs and 
RfCs

referenced statements removed

24 44‐45 7.3

statement starting with "For compounds without 
toxicity values, either surrogate values or route to 
route extrapolations…" should be removed also, 
contact EPA risk assessors for approval or surrogate 
toxicity values

referenced statements removed

25 45 7.4
discussion regarding uncertainties of additive health 
risks should be removed unless site‐specific 
information can be shown 

referenced statements removed

26 49 9
should include complete references for 
"Geotechnology, 1993", "Jacobs Engineering Group, 
1994", "MDNR, 1989" and "USEAP, 2003"

references checked and modified

27 Table 2a
should show the VOC detection frequency for 72 
samples

revisions to table made as suggested

28 Table 3

revise so the scenario timeframe for the vapor 
intrusion pathway for indoor workers is listed as 
"current/future" which is consistent with Section 
4.1.5

revisions to table made as suggested

29 Table 5
revise to include all on‐site and off‐site data from 
groundwater units providing drinking water of 
sufficient quality and yield

data checked

30 Table 6

revise so the scenario timeframe for the vapor 
intrusion pathway for indoor workers is listed as 
"current/future" which is consistent with Section 
4.1.5

revisions to table made as suggested

31 Table 8
surface water data for SVOCs and metals is not 
useable unless additional surface water samples are 
collected and analyzed, one sample is not adequate

information added to text in Section 
7.1 that SVOC and metal data 
collected to identify potential 
presence/absence of these 
compounds since they are not 
believed to be site‐related

32 Table 9
sediment data for SVOCs and metals is not useable 
unless additional surface water samples are collected 
and analyzed, one sample is not adequate

information added to text in Section 
7.1 that SVOC and metal data 
collected to identify potential 
presence/absence of these 
compounds since they are not 
believed to be site‐related

33 Table 10 revise so the oral absorption factor of TCE is 1 revisions to table made as suggested
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34 Table 11

1) state that no analysis was performed for pathways 
that are incomplete 2) revise table to account for VI 
pathway at the New Haven High School 
(current/future) 3) revise table to account for VI 
pathway for current/future residences overlying 
and/or near to shallow groundwater contamination 
south of the former Kellwood property

revisions to table made as suggested

35 Tables 12.1‐12.6

1) too much uncertainty to suggest that the true 
exposure point concentration is lower or higher than 
maximum detection or result from a small number of 
samples (reconcile) 2) explain why the value was used 
when maximum detection was used in place of 95% 
UCL

revisions to table made as suggested

36 Table 14

1) daily intake calculations should be grouped by 
timeframe, exposure medium, and receptor 2) 
inhalation rate and body weight as exposure factors 
should be removed from table 3) averaging time 
should be  adjusted to portion of year that exposure 
occurs (do not dilute over a year) 4) adult ingestion 
rate citation is "USEPA's Standard Default Exposure 
Factors" and child's water ingestion rate is 
"U.S.EPA.1980. Water Quality Criteria Documents: 
Availability. Federal Register, (November 28) 
45(231):79318‐79397." 5) cite original source as 
RAGS Part B  (USEPA, 1991b) 6) event duration for 
child and adult resident dermal contact with gw 
during bathing are 1 and 0.58 hours respectively 7) 
use exposure frequency 120 days/year for 
construction workers exposure pathways 8) use soil 
adherence factor of 0.2 for child residents 9) 
exposure time should be no less than 2 hours for the 
trespasser

revisions to table made as suggested

37 Table 15.1

1) provide sub chronic toxicity values 2) chronic non‐
cancer health hazards resulting from ingestion and 
dermal contact with TCE should be addressed in 
uncertainties  section 3) correct oral absorption factor
of "1" 4) on table provide an RfD of 8.0E‐04 mg/kg‐
day for hexachlorobenzene

revisions to table made as suggested

38 Table 15.2

1) no need to provide column for "extrapolated 
inhalation RfDs" 2) provide sub chronic toxicity values 
3) risk assessment should use CalEPA's chronic REL of 
3E‐05 mg/m3 to evaluate non‐cancer health hazards 
resulting from arsenic inhalation 4) use chronic RfC of 
1.1 mg/me for methylene chloride 5) use chronic RfC 
of 2.7E‐01 mg/m3 for PCE 6) use chronic RfC of 1E‐02 
mg/m3 for TCE 7) use trans‐1,2‐dichloroethylene's 
RfC of 6E‐02 mg/m3 as a surrogate for 1,2‐
dichloroethylene (total)

revisions to table made as suggested

39 Tables 15.1 and 15.2

1) provide arsenic's sub chronic RfD pf 3E‐04 mg/kg‐
day per HEAST 2) provide naphthalene's intermediate 
MRL of 6E‐01 mg/kg‐day (ATSDR, 2009) 3) provide 
methylene chloride's sub chronic RfD of 6E‐02 mg/kg‐
day per HEAST 4) provide 1,2‐dichloroethylene's 
(total) sub chronic RfD of 1E‐01 mg/kg‐day and target 
organ is blood 5) PCE's sub chronic RfD is 1E‐01 mg/kg
day from HEAST (USEPA, 1997b)

revisions to table made as suggested

40 Table 16.1

1) use CalEPA's oral slope factor of 1.3E‐02 (mg/kg‐
day)‐1 2) list IRIS as source of vinyl chloride and 
hexachlorobenzene's slope factors, not Regional 
Screening Table

revisions to table made as suggested

41 Table 16.2

1) no need to provide a column for extrapolated 
inhalation cancer slope factors 2) use CalEPA's IURs 
for benz(a)anthracene, benzo(b)fluoranthene, and 
chrysene, which are 1.1E‐04, 1.1E‐03, 1.1E‐04 and 
1.1E‐05 (ug/mg3)‐1 respectively 3) use CalEPA's IUR 
of 3.4E‐05 (ug/m3)‐1 for naphthalene 4) use CalEPA's 
IUR of 2E‐06(ug/m3)‐1 for TCE 5) source of 
hexachlorobenzene's IUR is IRIS

revisions to table made as suggested

42 Table 17.1

the EPC for the inhalation of volatile emissions 
pathway must be based on the entire soil column 
(surface to the groundwater table) not the 0‐3ft bgs 
interval and residential soil exposure scenarios should 
be revised accordingly

revisions to table made as suggested
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43 Table 17.2
1) revise this table so it is consistent with Table 6 2) 
revise table so that it lists scenario timeframe as 
"current/future"

revisions to table made as suggested

44 Appendix B

1) revise/reorganize appendix so it indicates receptor 
and level of evaluation being performed 2) revise the 
model so that it uses 30 years for both exposures 3) 
need consistency between Lt provided in Table 14 
and Appendix D and provide explanation regarding 
selection of that depth since contamination is present 
at shallower depths

Appendix B has been reorganized to 
clearly show the receptor and level of 
evaluation preformed;
PCE model re‐run using 30 years 
instead of 35 years;

45 Appendix C Table 3.21 revise screening approach for soil vapor samples
screening of soil vapor data revised 
per initial response submittal

46 Appendix D BLRA should include ProUCL input files also
ProUCL input files included in 
Appendix

47 Appendix E
revise appendix through the use of page numbers and 
organizing particular topics (PEF, VF, risk estimates) 
into section

Appendix E has been reorganized by 
topic and page numbers included

Note:  Figure and table numbers have changed relative to the December 2009 RI Report.  December RI Report list of tables and figures is attached for reference.
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EXECUTIVE SUMMARY 

INTRODUCTION 
A Remedial Investigation (RI) of Operable Units (OU) OU2 and OU6 of the 
Riverfront Superfund Site, located in New Haven, Franklin County, Missouri was 
performed to fulfill the requirements of the Administrative Order on Consent, 
Docket No. CERCLA-07-2004-0078 (AOC) entered into by the United States 
Environmental Protection Agency (USEPA) with Kellwood Company (Kellwood), 
dated March 22, 2004.   
The Kellwood Company operated a tube mill at 202 Industrial Drive between 
1973 and 1985.  Tetrachloroethylene (PCE) was used to remove oils from 
fabricated parts.  Kellwood sold the facility in 1985 and ceased operation of the 
tube mill.  Investigations of volatile organic compounds (VOCs) in the area of the 
former Kellwood facility and the open lot to the north, where disposal of spent 
PCE was reported, began in 1989.  In approximately 1990, American 
Recreational Products (ARP) and Kellwood Company were informed by the State 
of Missouri that there were reports of disposal of cleaning solvent containing PCE 
or trichloroethylene (TCE) on the City-owned property just north of the former 
Kellwood facility. 
In 1994, soil from the open lot exhibiting PCE concentrations exceeding 380,000 
micrograms per kilogram (µg/kg) was excavated for off-site incineration.  In the 
1990s, soil remaining on the open lot was tilled to maximize volatilization.  Dense 
non-aqueous phase liquid (DNAPL) is still present in the area of the open lot.  
Since March 2008, approximately six liters of DNAPL have been removed 
through periodic recovery operations, which are ongoing. 
New Haven, Missouri, is located in the northwestern part of Franklin County, and 
lies immediately south of the Missouri River.  OU2 consists of the area in the 
immediate vicinity of where releases of hazardous substances took place.  OU6 
is the area to the south and southwest of OU2 where groundwater containing 
PCE has been observed.  Surface water in the area of OU2 and OU6 flows south 
via the 500, 510 and 600 tributaries to Wildcat Creek and to Boeuf Creek, which 
flows to the east before turning north to empty into the Missouri River.   
New Haven is underlain by the geologic units of the Ozark Aquifer.  The Ozark 
Aquifer is composed of eight lithological units, from top to bottom: the St. Peter 
Sandstone, Powell Dolomite, Cotter Dolomite, Jefferson City Dolomite, 
Roubidoux Formation, Gasconade Dolomite, Eminence Dolomite, and Potosi 
Dolomite.  There are three geologic structures in the OU2 area: the Wildcat 
Creek Anticline, the Park Creek Structure, and the Berger Creek Bluff Fault, all 
trending northwest-southeast.   
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RI SCOPE 
The RI included a number of field activities, followed by completion of a baseline 
human health risk assessment.  The primary work tasks were: 
Task 1 – Soil Investigation (see Section 3.1.1) - A total of 81 soil samples were 
collected from 42 soil borings in the vicinity of the open lot and the former 
Kellwood facility as a part of Task 1.  The samples were collected in September 
2007 and June 2008.  Four samples were collected for geotechnical parameters.  
The analytical results are summarized in Table 3.2 and are shown in Figure 3.2. 
Task 2 Groundwater Investigation 

• Task 2A (see Section 3.1.2.1) – Interval Screening - Interval screening 
was performed at domestic wells JS-14 and JS-36 in April 2006 and April 
2007, with discrete samples being collected at a number of depths under 
both static and pumping conditions.  In addition, geophysical logging was 
performed to evaluate the flow conditions in the borehole and to aid in 
correlation of geologic strata across OU2/OU6.  Observations from the 
optical logs of these wells are presented in Tables 3.4 and 3.5.  A liner 
was installed in both JS-14 and JS-36 to isolate the lower part of the well 
from impacts in the shallower groundwater.  A liner had previously been 
installed in JS-38 in July 2005 following the interval screening of JS-38 
with the same purpose of isolating the lower part of the well from impacts 
in the shallower groundwater. 

• Task 2B – Direct Push Borings (see Section 3.1.2.2) – Direct push 
borings were advanced at 18 locations north of Boeuf Lutheran Road in 
May 2008 and April 2009 to evaluate the depth to bedrock profile and to 
collect groundwater samples from the overburden.  Analytical results of 
the samples are summarized in Table 3.7 and are presented in Figure 
3.7. 

• Task 2C - Residential Well Sampling (see Section 3.1.2.3) – Samples 
were collected from 31 residential wells located generally south of the 
former Kellwood facility in February through May 2008.  The analytical 
results are summarized in Table 3.9 and are presented in Figures 3.8a 
through 3.8d.  

• Task 2D - Monitoring Well Installation (see Section 3.1.2.4) – Direct push 
borings were advanced at each of the monitoring well cluster locations to 
evaluate the need for surface casing to prevent downward movement of 
groundwater during monitoring well installation.  Thirteen new monitoring 
wells were installed for the RI at eight sites.  The United States Geological 
Survey (USGS) installed five wells at three sites. The data from these 
wells are included as a part of this RI.  Monitoring well installation began in 
June 2008 and continued through August 2009. 

• Task 2E - Sitewide Monitoring Well Sampling (see Section 3.1.2.5) – The 
first round of sitewide sampling of monitoring wells and residential wells 
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selected as “sentinel” wells included 38 wells.  The first round of sitewide 
samples was collected between March and September 2009.  Analytical 
results are summarized in Table 3.10 and are shown on Figures 3.12a 
through 3.12d.  Additional sampling rounds will be performed at later 
dates. 

• Task 2F - Aquifer Testing (see Section 3.1.2.6) – Slug testing was 
performed in February 2009 on 16 monitoring wells that were open to the 
overburden (2 wells), the upper sandstone marker bed (4  wells), the 
uppermost bedrock (2 wells), the Swan Creek sandstone member 
(4 wells), the Roubidoux Formation (1 well), and undifferentiated rock 
(3 wells).  Results of the slug tests are listed in Table 3.16.  An aquifer test 
was performed in July and August 2009 that monitored responses in 
9 monitoring wells to multiple cycles of pumping of city wells W-3 and W-4.  
Results of the aquifer test are listed in Table 3.17.   

Task 3 DNAPL Investigation (see Section 3.1.3) – In August through November 
2007, core holes were drilled at 22 locations and a FLUTe™ liner was installed in 
each borehole to identify the presence of DNAPL.  Water samples from the core 
holes were collected for analysis.  The results of the analyses are summarized in 
Table 3.18 and are shown on Figures 3.17, 3.18a, and 3.18b.  
Task 4 Sediment and Surface Water Investigation (see Section 3.1.4) – Surface 
water (14 locations) and sediment samples (8 locations) were collected in August 
2008 and April 2009.  The analytical results are summarized on Tables 3.19 and 
3.20 and are shown on Figures 3.19 a through d and 3.20. 
Task 5 Sanitary Sewer Investigation (see Section 3.1.5) – The sanitary sewer 
investigation included sampling of sewer water and sediment, video inspection of 
the sewer line from the former Kellwood facility to Lift Station 5, and sampling of 
soil outside of the sewer lines along three segments north of Highway 100 and 
adjacent to five defects identified as a result of the video inspection.  This portion 
of the RI was performed in September 2007 and May 2008.  Analytical results 
are summarized in Tables 3.21, 3.22, and 3.23 and are presented on Figures 
3.21 and 3.22.    
Soil Vapor Sampling (see Section 3.1.6) – Soil vapor samples were collected 
from five locations in the vicinity of New Haven High School in September 2009.  
Sample results are summarized in Table 3.24 and are shown on Figure 3.23. 

NATURE AND EXTENT OF IMPACTS 
• During the performance of Task 3, PCE was detected as DNAPL in five 

core holes.  Three of the core holes were located on the open lot 
immediately north of the former Kellwood facility.  DNAPL was detected in 
two core holes outside the northwest portion of the former Kellwood facility 
(Section 3.1.3, Table 3.18, Figures 3.17, 3.18a, and 3.18b).   
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• PCE in soil is limited to the open lot north of the former Kellwood facility, 
beneath the floor of the former Kellwood facility, and beneath and 
immediately west of Industrial Drive (Section 3.1.1, Table 3.2, and 
Figure 4.1).   

• During the performance of Task 4, PCE was detected in surface water in 
the 600 tributary that flows behind the homes in the Wildcat Creek Estates 
Subdivision and in the 500 tributary (Section 3.1.4, Table 3.19, and 
Figures 4.7a through 4.7d).  The only sediment samples containing PCE 
are from the 500 tributary (Section 3.1.4, Table 3.20, and Figure 4.8). 

• PCE was detected in groundwater at concentrations as high as 2,800 
micrograms per liter (µg/L) in the overburden in the direct push borings on 
the west side of the industrial park (Section 3.1.2.2, Tables 3.7, and 
Figure 4.3).  The extent of the groundwater impacts in the overburden is 
delineated to the west, east and south. 

• PCE was detected in the groundwater in the upper sandstone marker 
bed/uppermost bedrock south and west of the former Kellwood facility at 
concentrations of up to 1,400,000 µg/L in BW-20 (Section 3.1.2.5, Table 
3.10, and Figure 4.3).  PCE was also detected below the 5 µg/L USEPA 
maximum contaminant level (MCL) in one monitoring well in the upper 
sandstone marker bed north of the former Kellwood facility.  The extent of 
the groundwater impacts in the upper sandstone marker bed/uppermost 
bedrock has been adequately defined. 

• PCE was detected below the 5 µg/L MCL in several wells tapping the 
Swan Creek sandstone member, located south of the Former Kellwood 
facility (Section 3.1.2.5, Table 3.10, and Figure 4.3.).  PCE was also 
detected below the 5 µg/L MCL in one monitoring well in the Swan Creek 
north of the former Kellwood facility.  The extent of the groundwater 
impacts in the Swan Creek sandstone member has been adequately 
defined.   

• PCE was not detected in borings alongside sewer segments north of 
Highway 100 or at defects in the sewer between the former Kellwood 
facility and Lift Station 4 (Section 3.1.5, Tables 3.21, 3.22, and 3.23, and 
Figures 3.22). 

FATE AND TRANSPORT 
• There is limited hydraulic connectivity between the upper sandstone 

marker bed/uppermost bedrock interval and the underlying Swan Creek 
sandstone, and between the Swan Creek sandstone and the underlying 
lower Jefferson City/Roubidoux.  A discernible, but minimal hydraulic 
connectivity exists between the Roubidoux and the units that are utilized 
by the two city wells (Gasconade and lower units).  Migration of PCE in 
groundwater to the lower Jefferson City/Roubidoux may involve a vertical 
short-circuiting of the intervening strata, which otherwise naturally limit 
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downward vertical migration.  The short-circuiting may occur through 
natural geologic features such as a fault or fracture or through man-made 
features such as an open well borehole.   

• PCE has been detected in several domestic wells south and southwest of 
the former Kellwood facility.  The domestic wells that have been affected 
by PCE appear to be related to short-circuiting by an open well borehole.  
Domestic wells with VOCs above MCLs have whole-house treatment units 
which treat the water to remove VOCs and achieve the MCLs.  JS-37 was 
formerly used as a domestic well but was removed from service and was 
abandoned.  JS-25 (located east of OU2) contains PCE, but is not used 
and does not have a treatment unit.  

• Wells MW-9US, MW-9SW, JS-25 and JS-27 are north and northeast of 
OU2, and groundwater collected from these four wells contained PCE at 
concentrations of up to 7.9 µg/L.  The PCE in these wells does not appear 
to have originated at OU2, as they are upgradient, up-dip, and up the 
slope of the top of bedrock.  Also, monitoring wells and DNAPL core holes 
that did not contain PCE are located between these wells and OU2. 

• Advection is the primary process controlling the fate and transport of PCE 
in groundwater associated with the site.  The primary avenues for 
migration are in the overburden near the bedrock interface and in the 
upper sandstone marker bed/uppermost bedrock.  Concentrations of PCE 
observed in monitoring wells that are open to the Swan Creek sandstone 
member are lower than in the overburden or upper bedrock/upper 
sandstone marker bed monitoring wells at the MW-1, MW-2, and MW-4 
clusters.  PCE was not detected in the Swan Creek sandstone member 
well at the MW-7 cluster despite the relatively high concentration in the 
upper sandstone.  The limited connection between geologic units is also 
indicated by the sizeable potentiometric head (water level) difference 
between the upper sandstone marker bed/uppermost bedrock and the 
Swan Creek sandstone, and between the Swan Creek and the lower 
Jefferson City/Roubidoux.   

• Groundwater flow from OU2 in the overburden, in the upper sandstone 
marker bed/uppermost bedrock and in the Swan Creek is to the south and 
west (Figures 4.2a and 4.2b).  Limited connectivity between the upper 
bedrock/upper sandstone, the Swan Creek sandstone member, and the 
lower Jefferson City/Roubidoux, is preventing groundwater in the upper 
bedrock/upper sandstone marker bed from migrating downward except 
where wells with long open intervals short-circuit the intervening strata.  
Most groundwater containing PCE is expected to discharge from the 
upper sandstone marker bed/uppermost bedrock and the overburden to 
the 500 and 600 tributaries.  The potential exists for some groundwater 
containing PCE to migrate downward through either natural or man-made 
vertical pathways.  It is possible that groundwater containing PCE may 
either currently, or in the future, discharge directly to Wildcat Creek 
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(tributary 700) and Boeuf Creek between the 500 and 600 tributaries.  
Groundwater flow in the lower Jefferson City/Roubidoux appears to 
northerly. 

RISK ASSESSMENT 
• The human health risk assessment indicated that for ingestion of 

groundwater by hypothetical residents, total cancer risk was within the 
acceptable risk range, and the hazard index was below target levels.   

• The total cancer risk and total hazard index exceed target ranges for 
hypothetical residents in the area near the former Kellwood facility where 
DNAPL is present through incidental ingestion, inhalation, dermal contact 
with impacted soil, and inhalation of indoor air (volatilizing from either soil 
or groundwater).  Current zoning of this area is commercial/industrial. 

• The total cancer risk and total hazard index exceed target ranges for 
industrial workers through inhalation of indoor air in the area near the 
former Kellwood facility where DNAPL is present. 

• A review of the July 2002 ecological risk assessment (ERA) for OUs 1 
through 4, which included an evaluation of the surface water tributaries in 
OU6, indicated that PCE was present in two surface water locations at 
concentrations above the USEPA Region 5  environmental data quality 
level, which was published in 1999.  However, based on the volatility of 
PCE, the conditions of the water body in which it was detected, and the 
low calculated hazard quotients, PCE was determined to present a 
minimal risk to aquatic life, and no further ecological investigations were 
recommended in the 2002 ERA.  No other media or compounds were 
identified as posing a potential risk to ecological receptors in the 2002 
ERA report.  A further review of the ecological risk, based on the 
previously collected data (2001 and 2002) and data collected in support of 
this RI in 2008 and 2009, indicated that there are currently no issues 
identified for ecological receptors within OU2 or OU6.  The previously 
detected concentrations of PCE in surface water in OU6 that had been 
identified as being above the Region 5 screening level are below the 
updated screening benchmark for PCE of 111 µg/L (USEPA, 2006), and 
the 2008 and 2009 sample concentrations are below applicable ecological 
screening levels.  Thus, no ecological risks have been identified within 
OU2 or OU6. 

SUMMARY AND CONCLUSIONS 
The RI addressed several media, including soils, sediment, surface water, sewer 
water, sewer sediment and groundwater at various depths.  Monitoring wells 
were installed in each of the laterally extensive permeable zones.  The primary 
conclusions of the RI are: 
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• Groundwater is the primary media of concern and the nature and extent of 
impacts has been adequately delineated both horizontally and vertically.  
The limit of impacts to the south could not be fully identified using 
monitoring wells, due to lack of access, but it appears that PCE in the 
shallow groundwater discharges to Wildcat Creek.  The limits of impacts to 
the west are generally established; however the exact boundary to the 
west of MW-7US is not clear. 

• The human health risk assessment indicated that for ingestion of 
groundwater by hypothetical residents, the total cancer risk was within the 
acceptable risk range, and the hazard index was below target levels.   

• There are currently no ecological risk concerns related to surface water 
and sediment. 

• The overburden and upper sandstone marker bed/uppermost bedrock 
units (not used for drinking water supply) have higher concentrations of 
VOCs in groundwater than lower bedrock units.  Concentrations decline 
substantially in the Swan Creek sandstone and lower units (potential water 
supply) relative to the overburden and upper sandstone marker 
bed/uppermost bedrock. 

• The primary risk for PCE to migrate to the lower Jefferson City/Roubidoux 
permeable zone is from wells with long open intervals.  These wells may 
compromise the intervening strata, which would limit downward vertical 
migration of groundwater.  Such risks have been addressed through the 
existing state well construction advisory, and repairs of selected 
residential wells through lining.   

• The source of PCE at JS-25 and JS-27 is not clear, as evidence suggests 
the likelihood of a separate source. 

• DNAPL is present in a limited area north and northwest of the former 
Kellwood facility.   

• Soils with the highest PCE concentrations were previously removed for 
off-site incineration. 

• The human health risk assessment concluded that in the area near the 
former Kellwood facility where DNAPL is present, the total cancer risk and 
total hazard index exceed target ranges for (1) hypothetical residents - for 
incidental ingestion of soil, inhalation, dermal contact with impacted soil 
and inhalation of indoor air; and (2) for industrial workers through 
inhalation of indoor air. 
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SECTION 1 
INTRODUCTION 

1.1 PURPOSE AND SCOPE OF RI REPORT 
This Remedial Investigation (RI) Report has been prepared to summarize the RI 
activities and results concerning Operable Units (OU) OU2 and OU6 of the 
Riverfront Superfund Site, located in New Haven, Franklin County, Missouri.  The 
work was performed to fulfill the requirements of the Administrative Order on 
Consent, Docket No. CERCLA-07-2004-0078 (AOC) (dated March 22, 2004) 
entered into by the United States Environmental Protection Agency (USEPA) 
with Kellwood Company (Kellwood). 
The overall objectives of the investigation, as defined in the AOC, Attachment 2, 
Statement of Work (SOW), are as follows: 

• Characterize the nature and extent of impacts from chemicals of potential 
concern (COPCs) 

• Assess the risks posed by these impacts 

• Provide information needed to evaluate potential remedial options 
Detailed information on the proposed scope and methodology to achieve the 
above objectives is presented in the USEPA-approved February 2006 RI/FS 
Work Plan and July 2006 Sampling and Analysis Plan [SAP; comprised of the 
Field Sampling Plan (FSP) and the Quality Assurance Project Plan (QAPP)]. 

1.2 HISTORICAL SUMMARY 
The Kellwood Company operated a tube mill at 202 Industrial Drive between 
1973 and 1985.  PCE was used to remove oils from the parts fabricated using 
the tube mill and from swedging operations.  The USEPA conducted a number of 
interviews with former Kellwood employees and others in the community.  Notes 
of the interviews were provided to Parsons by the USEPA with the names of 
those interviewed who requested anonymity redacted.  These interviews 
indicated that spent PCE was disposed on the open lot north of the facility 
(owned by the City of New Haven), by disposing to the sanitary sewer and 
through removal by a disposal contractor (unknown identity).  Interviewees did 
not have detailed information related to the quantity of PCE used or disposed at 
the Kellwood facility.  One interviewee suggested that the quantity used was 
approximately 220 gallons per year.  A different interviewee indicated that 
several swedge operators would each dispose of several inches of spent PCE 
from a 5-gallon bucket, several times per shift.  Several interviewees indicated 
that most of the spent PCE was poured into floor drains that led to the sanitary 
sewer system, or was collected the PCE in drums for off-site disposal by a 
disposal contractor.   
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Kellwood sold the facility (referred to as the former Kellwood facility) in 1985 and 
ceased operation of the tube mill.  The former Kellwood facility is currently owned 
by Metalcraft Enterprises, a subsidiary of Tubular Steel Incorporated.  
Investigations of VOCs in the area of the open lot and the former Kellwood facility 
began in 1989.  A summary of previous investigations is presented in Section 2.2 
of this report.  In 1994, soils from the open lot exhibiting PCE concentrations 
exceeding 380,000 micrograms per kilogram (µg/kg) were excavated for off-site 
incineration.  From 1994 through 1996, soil remaining on the open lot was tilled 
to maximize volatilization.  Dense non-aqueous phase liquid (DNAPL) was 
detected in monitoring well BW20 upon its installation.  Since March 2008, 
approximately 6 liters of DNAPL has been removed from the site. 

1.3 RI REPORT ORGANIZATION 
This Report is organized into the following eight sections . 

1. Section 1 – Introduction:  Describes the purpose and organization of the 
document. 

2. Section 2 – Site Background:  Provides a background, a discussion on the 
physical characteristics of the site, and a summary of the related historical 
investigations. 

3. Section 3 – Field Methods:  Presents a detailed discussion of the activities 
conducted, the analytical testing methods used, and provides a summary 
of the investigation results. 

4. Section 4 – Nature and Extent of Impacts at OU2 and OU6:  Includes a 
detailed discussion of the nature and extent of impacts at OU2 and OU6. 

5. Section 5 – Fate and Transport:  Discusses the characteristics of COPCs 
at OU2 and OU6 and their potential migration. 

6. Section 6 – Baseline Risk Assessment for OU2 and OU6:  Discusses the 
human health and ecological risk assessments for OU2 and OU6. 

7. Section 7 – Summary and Conclusions:  Summarizes the findings of the 
RI at OU2 and OU6. 

8. Section 8 – References:  Lists the references used in the report. 
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SECTION 2 
SITE BACKGROUND 

2.1 PHYSICAL CHARACTERISTICS 

2.1.1 Surface Features 
The Former Kellwood facility is part of an industrial park that was developed in 
the mid-1970s.  It is located at 202 Industrial Drive, south of State Highway 100 
and west of Highway C (Figures 2.1 and 2.2).  The principal feature of the 
Former Kellwood facility (currently a facility operated by Metalcraft Enterprises, a 
division of Tubular Steel) is a privately-owned manufacturing building (about 
60,000 square feet), including a concrete ramp.  As discussed in Section 2.2, the 
focus of the 1994 agreement between Kellwood and the Missouri Department of 
Natural Resources (MDNR) is a vacant lot north of the building, which is owned 
by the city of New Haven.  There are several other manufacturing and 
warehousing facilities located in the industrial park. 
New Haven is part of the Salem Plateau physiographic sub-province of the Ozark 
Plateau.  The physiographic setting of New Haven is moderate to rugged terrain 
formed with steep valleys and thin soils, characteristic of the Ozark Plateau.  In 
the upland areas, there are loess (wind-blown) deposits as thick as 15 feet 
overlying the typical Salem Plateau cherty, silty clay material.  Topography in the 
New Haven area caused by the gradual uplift of the Ozark Dome, and erosion of 
uplifted rocks by precipitation, runoff, and stream flow, is accentuated because of 
its location along the Missouri River.  The land surface elevation ranges from 470 
feet above mean sea level (AMSL) to 920 feet AMSL.  An east-west trending 
ridge, along which State Highway 100 runs, lies about 1 mile to the south of the 
Missouri River, and divides the Missouri River valley to the north and the 
Boeuf Creek valley to the south.  Elevations on this ridge reach up to 740 feet 
AMSL. 

2.1.2 Meteorology 
The climate of New Haven, Missouri features four distinct seasons, including cold 
winters and long, hot summers.  The average daily minimum temperature in 
January is 17 degrees Fahrenheit (oF).  The average daily maximum temperature 
in July is 88oF.  The average annual precipitation is 43.5 inches, of which over 24 
inches typically falls in the crop-growing period between April and September 
(http://www.usclimatedata.com, April 2010). 
Monthly precipitation and temperatures during the execution of the RI field work 
at Rosebud, Missouri are presented in Figures 2.3 and 2.4.  Precipitation from 
February 2005 through January 2008 was generally below normal.  February 
through October of 2008 had generally above normal precipitation.  
Temperatures were generally above normal from October 2004 through 
December 2007, with several single-month exceptions.  Temperatures from 
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February 2008 through August 2009 (the most recent data available), were 
generally below normal.  The concentration of PCE in the four residential wells 
with whole-house treatment systems and a record of quarterly sampling did not 
show trends in PCE concentration that could be correlated with the periods of 
above and below normal precipitation or temperature.  

2.1.3 Surface Water Hydrology 
The major body of water in New Haven is the Missouri River, which borders the 
northern edge of the City.  There are a number of small creeks and tributaries in 
the area, including Boeuf Creek, which lies to the south of OU2 (see Figure 2.5). 
A surface water divide between small tributaries that flow north to the Missouri 
River and tributaries that flow into Boeuf Creek lies along and north of Highway 
100.  Surface water in the area of OU2 and OU6 flows south via unnamed 
tributaries to Wildcat Creek and to Boeuf Creek, which flows to the east before 
turning north to empty into the Missouri River.  The small tributaries that drain the 
area of OU2 and OU6 and feed Wildcat Creek and Boeuf Creek typically have 
low flows except following a precipitation event.  The upper reaches of these 
drainages are ephemeral (only seasonal flow).  These tributaries are generally 
not named on topographic maps.  The USEPA established a nomenclature for 
the unnamed streams in the area that will be utilized in this report (e.g., tributary 
500, and tributary 600).  Figure 2.6 shows the surface water designations in the 
area of OU2 and OU6. 

2.1.4 Geology 
The information presented in the following section on bedrock geology, as well as 
the sections describing hydrology and hydrogeology in the New Haven area and 
in the vicinity of OU2, is based on the results of this investigation as well as 
previous work performed by the United States Geological Survey (USGS), Black 
and Veatch, and MDNR, presented in the following documents: 

• USGS and Black and Veatch.  2007.  Focused Remedial Investigation of 
Operable Unit OU4, Riverfront Superfund Site, Franklin County, 2000-
2007, Missouri.  Prepared for USEPA Region VII. 

• USGS and Black and Veatch.  2003.  Focused Remedial Investigation of 
Operable Units OU1 and OU3, Riverfront Superfund Site, Franklin County, 
Missouri.  Prepared for USEPA Region VII. 

• Starbuck, Edith. 2003.  Geologic Report for the New Haven, Missouri 
Area: Rolla Missouri Department of Natural Resources, Geological Survey 
and Resource Assessment. 

• Imes, J.L., and Emmett, L.F. 1994.  Geohydrology of the Ozark Plateaus 
Aquifer System in Parts of Missouri, Arkansas, Oklahoma, and Kansas. 
USGS Professional Paper 1414-D. 
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• Miller, D.E., and Vandike, J.E. 1997. Groundwater Resources of Missouri: 
Rolla, Missouri Department of Natural Resources, Geological Survey and 
Resource Assessment, Water Resources Report 46. 

2.1.4.1 Bedrock Geology 
New Haven is underlain by the geologic units of the Ozark Aquifer, a marine 
sedimentary, primarily carbonate, rock formation.  The Ozark Aquifer is 
composed of eight lithological units, from top to bottom (see Table 2.1): the St. 
Peter Sandstone, Powell Dolomite, Cotter Dolomite, Jefferson City Dolomite, 
Roubidoux Formation, Gasconade Dolomite, Eminence Dolomite, and Potosi 
Dolomite.  These formations, which, based on published literature and 
observations from this RI, are cherty dolostones and sandstones of Cambrian 
and Ordovician age, can be described as follows: 

• The St. Peter Sandstone:  The St. Peter Sandstone is less than 40 feet 
thick, where present. It is exposed approximately one-third mile to the 
west of OU2, and can be recognized as a fine-grained cemented quartz 
sandstone that is generally tan, reddish-tan, or white in color.  

• The Powell Dolomite:  The Powell Dolomite, where present, consists of a 
dolostone with medium to thick bedding, which is tan in color and finely 
crystalline, containing little to no chert.  The Powell Dolomite contains 
greenish-grey mudstone/shale beds that are as much as 2 feet thick in the 
lower 50 to 70 feet of the formation.  The Powell and Cotter Dolomites are 
the bedrock units most commonly exposed in the New Haven Area. 

• The Cotter Dolomite:  The Cotter Dolomite ranges from 85 to 300 feet 
thick and is a tan, finely crystalline, silty to sandy, cherty dolostone, with 
thin greenish-grey mudstone/shale beds, and dark-reddish brown, fine-
grained well cemented sandstone beds, typically less than 2 feet thick.  
The Cotter Dolomite contains two notable sandstone units, the upper 
sandstone marker bed and the Swan Creek sandstone member.  The 
upper sandstone marker bed consists of approximately 4 to 5 feet of 
massively bedded, fine-grained sandstone.  It consistently outcrops at an 
altitude of about 550 feet mean sea level (MSL) in many of the New 
Haven Creeks.  The top of the upper sandstone marker bed is at a depth 
of approximately 47 feet below ground surface (bgs) at MW-101 at the 
northwest corner of the former Kellwood facility.  It is not present at all 
locations in the area of OU2 and OU6.  The Swan Creek sandstone lies 
approximately 60 feet below the upper sandstone.  It is generally an 8 to 
10 foot layer of fine-grained, well-cemented sandstone within a layer of 15 
to 20 foot thick sandy dolostone.  The Swan Creek sandstone does not 
outcrop, except to the southeast along Boeuf Creek.  The Swan Creek 
sandstone member is present at 131 feet bgs at MW-6SW, and at 113 feet 
bgs at MW-9SW.  A distinguishing characteristic of the sandstone beds of 
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the Cotter Dolomite is that they are thicker than sandstone beds in the 
Powell and the Jefferson City and contain greater quantities of chert.  

• The Jefferson City Dolomite:  Beneath the Cotter Dolomite is the 
Jefferson City Dolomite, a layer that is fairly indistinguishable from the 
overlying Cotter Dolomite.  Because of their similar lithologies, they are 
grouped together.  The Jefferson City Dolomite is a tan to light grey, fine 
to medium crystalline dolostone or argillaceous dolostone, containing 
greenish-grey mudstone/shale beds and several chert-rich zones.  It 
varies between 150 and 165 feet thick in the New Haven area and does 
not crop out as a surface feature.  

• The Roubidoux Formation:  Frequently used for domestic supply wells in 
New Haven, as discussed in Section 2.1.6, the Roubidoux Formation is 
variable in grain size and mineralogical composition.  It is an 
approximately 115-foot layer consisting of sandstone, sandy dolomite, 
dolostone, mudstone, chert, and cherty dolostone.  It can be most easily 
differentiated from the Jefferson City dolomite by an increase in chert, and 
a change to a more weathered orange-brown color at the top of the 
formation.  The Roubidoux Formation contains a 20 to 30-foot interval of 
fine-grained, poorly cemented, well-sorted quartzose sandstone 
approximately 20 to 40 feet from the top of the unit.  

• The Gasconade Dolomite:  This formation underlies the Roubidoux 
Formation and has an average thickness in New Haven of about 305 feet.  
The Gasconade Dolomite is divided into the Upper and Lower Gasconade, 
and the Basal Gunter Sandstone member.  The Upper Gasconade is 
characterized as massively bedded dolostone with little to no chert or 
sandstone, in contrast to the Lower Gasconade which contains abundant 
chert, including massive chert beds, 10 to 20 feet thick.  The Upper 
Gasconade is approximately 35 to 50 feet thick in New Haven and is less 
permeable then the Roubidoux Formation above, and the Lower 
Gasconade below.  The Gunter Sandstone in the New Haven area, 
despite its name, is a dolostone containing less than 10 percent sand.  

• Eminence Dolomite:  Underlying the Gasconade is the Eminence 
Dolomite, a medium to coarsely crystalline dolostone, with less than 5 
percent chert and sand.  This is the youngest formation of the Cambrian in 
New Haven.  The Eminence Dolomite varies between 145 and 180 feet 
thick beneath New Haven.  

• Potosi Dolomite:  The Eminence Dolomite overlies the Potosi Dolomite, 
the lowermost formation in the Ozark aquifer.  The Potosi Dolomite is a 
massively to thickly bedded, very porous, “vuggy” (small open cavities) 
dolostone, averaging 200 feet thick in the area.  As discussed below in 
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Section 2.1.6, the Potosi Dolomite is often used for high capacity wells, 
such as the Pepsi Well. 

The bedrock units that can be found exposed at the ground surface in the New 
Haven area are the Ordovician formations of the St. Peter Sandstone, Powell 
Dolomite, and Cotter Dolomite.  Figure 3.9 shows the location of generalized 
geologic cross-sections (Figures 3.10 and 3.11) in the OU2/OU6 area based on 
logs of monitoring wells installed for this RI and by the USGS.  These cross-
sections extend from the Cotter Dolomite into the Roubidoux Formation and 
indicate unit thicknesses that are consistent with the descriptions above. 

2.1.4.2 Surficial Geology 
New Haven, Missouri is covered by several unconsolidated surficial deposits 
including Quaternary-Age loess, residual deposits of the Buffalo Series, 
Quaternary-Age alluvium, and Quaternary-Age terrace deposits.  The youngest 
of these is the loess, deposited in the Pleistocene epoch, consisting of uniform 
silt, tan to light brown, wind-blown particles, with locally small amounts of clay.  
The loess is located primarily at topographic highs in the area, and ranges from 0 
to greater than 20 feet thick.  
The Buffalo Series Deposits are residual deposits from the weathering of the 
underlying Powell and Cotter Dolomites.  They are divided into two sub-units, the 
Buffalo A Sub-unit, and the Buffalo O Sub-unit.  The Buffalo A Sub-unit is 
generally a stiff, orange-brown sandy or silty clay with small quantities of chert, 
less than 5 feet thick, and underlying the Quaternary-Age Loess.  The Buffalo O 
Sub-unit is much thinner than the Buffalo A Sub-unit and is mixed with colluvial 
deposits (deposited near base of a slope), so that the combined deposit is less 
than 1 foot thick and is generally only found on slopes along the bluffs of the 
Missouri River Valley and, therefore, is not likely to be found in OU2.  
The Quaternary-Age alluvium is found in the flood plains of the streams, and 
tends to consist of organic-rich deposits of silt and clay.  The area around Boeuf 
Creek and its tributaries, including Wildcat Creek, contains large alluvial deposits 
(from running water) with chert gravel.  The Quaternary-Age Terrace Deposits 
are also found near Boeuf Creek and are similar to the alluvial deposits, but are 
at a higher altitude, and were deposited in an earlier stream deposition event.  

2.1.4.3 Structural Geology 
New Haven is part of the Ozark Plateau, a broad structural and topographic 
dome characterized by karst (dissolved limestone) topography.  Regionally, the 
Ozark Plateau is characterized by dissolution-induced sinkholes, caves, 
fractures, and underground drainage.  The Ozark Plateau is underlain by a broad 
asymmetrical anticlinal arch, whose gently-dipping limb faces south toward the 
Ouachita Mountains. 
Bedrock units in New Haven regionally dip to the northeast.  The bedrock is 
fractured and jointed throughout, southeast-northwest and southwest-northeast.  
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Observations of outcrops along Highway 100 in western Franklin County and in 
the vicinity of OU2/OU6 indicate that the surficial bedrock contains a number of 
local variations in the dip of the rock units.  There are three major structures in 
the OU2 area: the Wildcat Creek Anticline, the Park Creek Structure, and the 
Berger Creek Bluff Fault, all trending northwest-southeast (USEPA, 2003 and 
Starbuck, 2002).  The locations of these structures are shown on Figure 2.5. 
The Berger Creek Bluff Fault is northeast of OU2, and runs through the center of 
New Haven, just to the northeast of the Pepsi facility and southwest of OU4.  
This structure is exposed along a bluff to the northwest of New Haven, where it is 
a series of three faults about 50 feet apart with offsets of 3 to 10 feet.  The 
Berger Creek Bluff Fault most likely extends to the southeast, following highs in 
the upper sandstone marker bed unit and a lineament to the southeast of 
New Haven. 
The Wildcat Creek Anticline, lying to the southeast of OU2, was observed in an 
outcrop along a branch of Wildcat Creek located in the western half of Section 1, 
T44N, R3W (Starbuck, 2002).  Flanks of this anticline dip to the southwest and 
northeast.  More evidence of folded bedrock was also observed north of the 
outcrop along the same branch of Wildcat Creek. 
The Park Creek Structure is delimited by faults trending to the northwest and 
northeast.  The structure is expressed through uncharacteristic dips and altitudes 
of the upper sandstone marker bed of the Cotter Dolomite along a creek to the 
southwest of OU2, exposures of St. Peter Sandstone encountered at altitudes 
much lower than anticipated, and a northeast trending fault bounding an outcrop 
of the St. Peter Sandstone just south of Highway 100 in the western part of the 
city, west of OU2. 
Geophysical surveying performed by Parsons in July 2004 identified a resistivity 
anomaly west of the northern well nest (MW-1) installed as part of the Residential 
Well Investigation (RWI) (Parsons, 2005).  This trough in the bedrock was 
interpreted to be a geologic feature, and may indicate a vertical offset of strata.  
A possible fault was also identified east of the southern well nest (MW-2) and 
JS-38, in MDNR geophysical results from September 2004.  The Interval 
Screening performed in July 2004 identified an offset in the transmissive zones 
between JS-37 and JS-38 that could indicate a fault, or that beds are dipping to 
the north. 
Based on the logs of the monitoring wells (MW-101, MW-9SW, MW-9US, BW-21, 
MW-6SW, MW-6US, MW-7SW, MW-7US, MW-1SW, MW-11, MW-12, MW-2SW, 
and MW-4B) and domestic wells with geophysical logs (JS-25, JS-14, JS-36, 
JS-37, PA-55 and JS-38), the surface of both the upper sandstone marker bed 
and the Swan Creek dips very gently to the southwest in the immediate vicinity of 
OU2.  The difference in dip in the vicinity of OU2 compared to the dip between 
JS-37 and JS-38 reflects the effects of local geologic structures.  Exposures of 
rock in roadcuts and stream beds in the area indicate that local changes in the 
direction and magnitude of dip in bedrock are common in the area. 
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2.1.5 Soils 
The predominant soils in the OU2/6 area are the Crider silt loam and the Hartville 
silt loam, with the Haymond silt loam present along creeks.  The Crider silt loam 
is a deep, well drained soil that is mapped in a unit on 5 to 9 percent slopes and 
a unit on 9 to 14 percent slopes.  The surface layer of the Crider is dark yellowish 
brown to brown.  Permeability of the Crider soil is described as moderate (Soil 
Conservation Service, 1989).  The soil is locally severely eroded.  The soil is 
reported to contain a moderate amount of organic matter.   
The Hartville silt loam is a very deep, poorly drained soil that is present on 
stream terraces and foot slopes.  Map units (subdivisions of the soil type) of 2 to 
5 percent slope and 5 to 9 percent slope are present in the OU2/6 area.  The 
surface layer is typically dark grayish brown.  These soils have a permeability 
described as slow.  Organic content is moderately low.  
Haymond silt loam is the predominant soil in the flood plains of creeks in the 
OU2/6 area.  The Haymond is a very deep, well drained soil that occurs in areas 
with little slope.  Flooding for brief periods is common for this soil.  The surface 
layer is dark grayish-brown.  The soil has a moderate permeability and organic 
matter content. 

2.1.6 Hydrogeology 

2.1.6.1 Aquifers 
There are two primary aquifers in the New Haven area: the Missouri River alluvial 
aquifer and the bedrock Ozark Aquifer (USEPA, 2003).  The Department of 
Natural Resources has determined that there are no Missouri River alluvial 
sediments in the vicinity of OU2.  Although there are Quaternary alluvial deposits 
southwest of the site, the only aquifer in the vicinity of OU2 is the bedrock Ozark 
aquifer.  The bedrock Ozark aquifer beneath OU2 consists of two distinct flow 
systems: a shallow flow system and a deep flow system.  The shallow bedrock 
flow system includes the Cotter Dolomite and Jefferson City Dolomite.  The deep 
bedrock flow system includes the Roubidoux Formation and older geological 
formations, including the Gasconade, Eminence and Potosi Dolomite. 
The Ozark Aquifer is found throughout New Haven and OU2.  It consists of a 
thick sequence of water-bearing dolostone, limestone, and sandstone formations, 
as described in Section 2.1.4.1, with varying water-yielding capacities.  Table 2.1 
shows bedrock units of the Ozark Aquifer.  The uppermost bedrock units found in 
New Haven are the St. Peter Sandstone, Powell Dolomite, Cotter Dolomite, and 
Jefferson City Dolomite.  Beneath the Cotter and Jefferson City Dolomites, the 
geologic formations which comprise the Ozark aquifer are, in order of increasing 
age, the Roubidoux Formation, the Gasconade Dolomite, the Gunter Sandstone 
Member of the Gasconade Dolomite, the Eminence Dolomite, and the Potosi 
Dolomite.   
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The St. Peter Sandstone, as discussed in 2.1.4.1, is less than 40 feet thick when 
present, and is only found in places such as the Park Creek Structure.  In New 
Haven, it is exposed approximately 1/3-mile to the west of OU2.  The Powell and 
Cotter Dolomites are the bedrock units most often exposed in the New Haven 
area.  The partial erosion of these units creates considerable variance in their 
thicknesses in the New Haven area.  Where present, the Powell is as thick as 95 
feet; the Cotter ranges from 85 to 300 feet thick. 
The Cotter and Jefferson City Dolomites contain numerous thin shale and 
mudstone partings and are less permeable than the underlying formations of the 
Ozark aquifer, which helps to obstruct groundwater from discharging to the lower 
units (Imes and Emmett, 1994).  The Powell, Cotter, and Jefferson City 
Dolomites produce small yields, locally producing only 5 to 15 gallons per minute 
(gpm).   

2.1.6.2 Well Yields 
According to a USGS/USEPA well survey, many of the domestic wells in the New 
Haven area (where there is information available) are open to portions of the 
Cotter Dolomite, Jefferson City Dolomite, and/or the underlying Roubidoux 
Formation.  The Roubidoux Formation (which produces about 15 to 50 gpm) is 
used for newer domestic supply wells, and is probably the most widely used 
formation in the Salem Plateau for domestic supply (Miller and Vandike, 1997).  
Yields from the Roubidoux Formation in areas such as New Haven where the 
formation is buried several hundred feet, are often larger than the average 
elsewhere (Miller and Vandike,1997).  It is believed that the significant recharge 
area for the Roubidoux Formation is located approximately 15 miles southwest of 
New Haven where the Roubidoux Formation is exposed at the surface.  
High capacity wells are drilled into formations with higher production yields.  The 
deeper units, in particular the Gunter Sandstone Member of the Gasconade 
Dolomite and the Potosi Dolomite, produce greater quantities of water and are 
therefore desirable for high-capacity municipal and industrial wells.  Recharge to 
the Gasconade, Eminence and Potosi Dolomite flow system occurs primarily 
along a regional east-west trending topographic divide across southern Missouri, 
about 90 miles south of New Haven.  Wells open to the Gunter Sandstone 
Member have an average yield of only 40 to 50 gpm; however, yields from 
production wells open to this unit locally are found to be as large as 200 to 500 
gpm (Miller and Vandike, 1997). 
Most of the high capacity wells in the area, including New Haven municipal wells 
W1, W2, and W4, and the Pepsi well are drilled into the Potosi Dolomite, which is 
the lowest unit of the Ozark Aquifer, and a unit that is known to be very porous 
and full of vugs (small dissolution voids).  The Potosi Dolomite has predictably 
high yields ranging from 200 to 1,000 gpm.  City well W3 was also originally 
drilled into the Potosi Dolomite to take advantage of the high production yields, 
but because of a problem with turbidity, the lower part of the well was plugged, 
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leaving the well open instead to the Gasconade and Eminence Dolomites, which 
have yields of approximately 75 to 250 gpm (Miller and Vandike, 1997). 

2.1.6.3 Groundwater Flow and Gradients 
As part of the site investigation by the USEPA, the USGS inventoried the 
domestic wells and high production wells in the New Haven area during the 
spring of 1999.  During the inventory, water level measurements were taken in 
selected wells within 5 to 6 miles of New Haven on the south side of the Missouri 
River.  Results of the inventory indicated that water levels are the highest along 
the topographic ridge between the Missouri River and Boeuf Creek, north of 
OU2, and in the uplands south of Boeuf Creek, and are lowest along Boeuf 
Creek and the Missouri River.  The highest water levels (more than 580 feet 
AMSL) are west of New Haven and several miles south of New Haven.  Shallow 
groundwater flows from topographic highs toward the topographic lows at the 
discharge areas along Boeuf Creek and the Missouri River (Figure 2.7).   
New Haven is a recharge area for groundwater and has an average annual 
precipitation of approximately 40 inches (USEPA, 2003).  Regionally, 
groundwater flows to the north/northeast (USEPA, 2003).  There is a shallow 
groundwater divide that runs roughly east-west located north of Highway 100.  
South of this divide, shallow groundwater flows from OU2 south towards Boeuf 
Creek.   
Most domestic wells in the New Haven area are less than 400 feet deep, and are 
open to Cotter Dolomite, Jefferson City Dolomite, and/or the upper part of the 
Roubidoux Formation.  The current municipal wells (W-3 and W-4) are more than 
800 feet deep with deeper casings, and therefore are open to the deeper 
groundwater flow system, including the Lower Gasconade Dolomite, the Gunter 
Sandstone Member of the Gasconade Dolomite, and the Eminence Dolomite 
(Figure 2.8).  The Pepsi well is open from the Roubidoux Formation to the Potosi 
Dolomite.  Decommissioned municipal wells W-1 and W-2 had relatively shallow 
casing depths (less than 220 feet).  This is due to (1) their lower land surface 
elevation; and (2) they were open to strata that overlie the strata used in W-3 and 
W-4.  Municipal well W-1 was open from the lower Cotter Dolomite to the Potosi 
Dolomite, and municipal well W-2 was open from the Jefferson City Dolomite to 
the Potosi Dolomite.  Both of these wells have been plugged. 
The static water elevations measured in municipal wells W3 and W4 and in the 
nearby Pepsi well ranged from 493 to 500 feet AMSL when these wells were 
drilled in 1988, 1994, and 1965, respectively.  The potentiometric map of shallow 
groundwater (Cotter/Jefferson City Dolomites) in the area indicates water 
elevations of approximately 525 feet AMSL.  As discussed in the OU1/OU3 RI 
Report (USEPA, 2003), these head differences suggest a potential downward 
gradient of approximately 0.15 feet per foot between the Cotter/Jefferson City 
Dolomite and the deeper formations (Roubidoux, lower Gasconade Dolomite, 
upper Potosi Dolomite).  The downward gradient decreases with increasing 
distance away from the shallow groundwater divide, and the vertical gradient 
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reverses and points upward, near the Missouri River where the regional flow 
system dominates.  This last assertion is supported by tests performed by USGS 
in municipal well W-2 from 1999 to 2000, and by potentiometric head differentials 
monitored in wells BW-01 and BW-00 (USEPA, 2003, and USEPA, 2001).  
These tests, which included geophysical logging (caliper, natural gamma, 
borehole fluid, electromagnetic induction, and borehole video logs), together with 
borehole flow meter tests), detected upward vertical flow in this well borehole.  
The results of this testing were included in the 2001 Expanded Site 
Investigation/Remedial Investigation Results report and the 2003 Focused 
Remedial Investigation Report for OU1 and OU3, (prepared by USGS for 
USEPA). 
The interval screening portion of the RWI identified both JS-37 and JS-38 as 
vertical conduits for COPC migration from the shallow bedrock to the lower 
portions of the Cotter and Jefferson City formations.  JS-38 is also open to the 
upper 15 to 20 feet of the Roubidoux Formation, but not to the sand unit of the 
Roubidoux Formation.  Interval screening testing was also performed at JS-14 
and JS-36 in 2007.  This testing indicated that these wells also served as vertical 
conduits for downward migration.  Both JS-14 and JS-36 are terminated in the 
lower portions of the Jefferson City.  Liners have been installed in JS-14, JS-36 
and JS-38 to reduce the downward migration from shallow portions of the well to 
the lower portions.  Bentonite grout was placed in the lower portion of JS-37 to 
minimize vertical movement in the borehole, minimizing the potential for COPCs 
to move to lower horizons. 
The MDNR Wellhead Protection Program instituted Special Area 3 that covers 
the area of OU2 and OU6 (Figure 2.9).  The designation of Special Area 3 
results in additional rules for constructing new water wells or modifying existing 
wells.  These additional rules provide greater protection against exposure to 
residents by reducing the risk of new man-made conduits being created.  The 
establishment of Special Area 3 does not address existing wells, but only new 
wells and wells being reconfigured.  Additional discussion of the rules is included 
in Section 2.4.4.2. 

2.1.7 Land Use 
New Haven is located in Franklin County, Missouri approximately 55 miles west 
of downtown St. Louis, Missouri.  The 2006 population estimate was 
approximately 2,000 residents (City of New Haven, 2009).  The population is 
characterized as rural, and occupies approximately 707 households with an 
average household size of 2.5 people.  Land use north of State Highway 100, the 
main road through New Haven, is primarily single-family residential, with some 
multi-family dwellings, small businesses, churches, and manufacturing facilities.  
This area includes downtown New Haven which lies along the Missouri River.  
Additional industrial areas, as well as new residential development, exist south of 
Highway 100.  Manufacturing facilities in the area produce automotive door 
seals, custom aluminum tubing, and waterproof and dyed synthetic fabrics.  
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These industries employ several hundred workers, many from outside the city 
limits.  The eastern part of the city is primarily deciduous forest.  Land use 
outside the city limits is mostly pasture, with some soybean and corn crops. 

2.1.8 Ecology 
According to the USFWS TESS database, the State of Missouri supports 31 
federally listed threatened and endangered (T&E) species, consisting of 21 
animals and 10 plants.  According to the Missouri Department of Conservation 
Natural Heritage Database, there are a total of seven federally listed T&E 
species in Franklin County.  However, due to site development and ecology, only 
two of the seven species may potentially be found within or near OU2 or OU6.  
These two species are the threatened decurrent false aster (Boltonia decurrens) 
and the endangered winged mapleleaf (Quadrula fragosa).  No additional 
information on the occurrence of rare or endangered species or natural 
communities is known at this time.   
The OU2 and OU6 areas are not located within a national wildlife refuge, national 
park, national forest or grassland, state, county, or city park.  New Haven is 
located in the New Haven topographic quadrangle map within the Central 
Irregular Plains ecological region.  The Missouri River located to the northeast of 
OU2 and OU6 has six designated beneficial uses, including protection of warm-
water aquatic-life and human-health-fish consumption, irrigation, livestock and 
wildlife watering, boating and canoeing, drinking water supply, and industrial 
water supply.  The river is a riparian wetland and supports a wide variety of 
wildlife, including T&E species.  The river is also a sanctuary for a wide variety of 
migratory waterfowl and birds. 
Although T&E species may be within or pass through the OU2 or OU6 areas, 
according to the USFWS Critical Habitat Portal database, there are no 
designated critical habitat areas within Franklin County.   
The USFWS Wetlands Online Mapper, through the National Wetlands Inventory 
(NWI), was used to identify wetland areas within the OU2 and OU6 areas.  
Wetlands are land areas that are transitional between terrestrial and deep-water 
habitats, in which the water table is usually at or near the surface or in which the 
land is covered by shallow water.  Currently, according to the NWI database, 
there are two predominant wetland systems (Palustrine and Riverine) with 
varying classes, sub-classes, water regimes and modifiers.  The four wetland 
types identified by the NWI within OU2 and OU6 are: 

• PUBF/Gx-Palustrine, unconsolidated bottom, semi-permanently 
flooded/intermittently flooded, excavated 

• PFO1A-Palustrine, forested, broad-leaved deciduous, temporarily flooded 

• PEM1-Palustrine, emergent, persistent 

• R2USA-Riverine, lower perennial, unconsolidated shore, temporarily 
flooded 



                 RIVERFRONT SUPERFUND SITE OU2/OU6  
REMEDIAL INVESTIGATION REPORT 

NEW HAVEN, MISSOURI 

PARSONS 2-12 RFOU26RIRpt j10.doc 

According to the National Historic Landmarks, National Register of Historic 
Districts, National Register of Historic Places, and National Register Information 
System national databases, there are no nationally or state registered structures 
or districts within the OU2 and OU6 areas.  The national register listings for New 
Haven are located in the downtown area and along the river.  The New Haven 
Cemetery is located in the northeast corner of OU6. 

2.2 PREVIOUS INVESTIGATIONS AT OPERABLE UNITS OU2 AND OU6 
This section provides a description of historical sampling events that have taken 
place in OU2 since 1989.  A summary of the previous investigations is also 
presented as Table 2.2. 

2.2.1 MDNR (1989-1993) 

2.2.1.1 Soil Investigation 
On September 11, 1989, MDNR performed an investigation of the New Haven 
Public Water Supply Site.  The Division of Environmental Quality, Laboratory 
Services Program, collected four soil samples and one water sample.  One of 
these soil samples was collected in OU2, on the northern side of the Former 
Kellwood manufacturing building.  The sample was analyzed for metals and 
volatile organic compounds (VOCs).  Tetrachloroethylene (PCE) was detected in 
this sample at a concentration of 13,000 µg/kg, and trichloroethylene (TCE) was 
detected at 6,500 µg/kg (MDNR, 1989). 

2.2.1.2 Groundwater Investigation 
Between May 1988 and September 1993, MDNR collected numerous samples 
from W3, and one sample from the Pepsi well.  Neither PCE nor TCE was 
detected in the samples above the laboratory detection limits (MDNR, 1988 and 
Jacobs Engineering Group, 1994).   

2.2.2 Geotechnology (1991-1998) 
In 1991, Geotechnology, Inc. submitted a Final Contamination Delineation Plan 
for the Former Kellwood facility to MDNR (Geotechnology, 1991).  In 1992, this 
plan was revised (Geotechnology, 1992a and 1992b).  In 1994, an agreement 
was reached between Kellwood and MDNR for the remediation of soils 
containing PCE and TCE at the former Kellwood facility.  As described in Section 
2.2.2.2, soils with concentrations of PCE exceeding 380,000 µg/kg 
(approximately 90 cubic yards) were excavated and sent to an off-site 
incinerator.  To meet the remedial objective of reducing the highest observed 
levels of PCE and its degradation products in the soil to a concentration of 1,000 
µg/kg or below, the remaining soil was land-farmed.  The results of soil 
investigations performed prior to, and after the land-farming, are described 
below.   
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2.2.2.1 Soil Investigation 
In 1991, prior to the land-farming activities, 16 borings (B-1 through B-16) were 
advanced at OU2.  Continuous soil samples were collected and field screened 
with a photoionization detector (PID) for the presence of volatile organic vapors.  
Laboratory analysis of these soil samples indicated that the primary COPC was 
PCE.  
One composite sample was collected over the entire depth of each boring; total 
boring depths ranged from 1 foot to 9 feet bgs.  PCE was detected in 11 of the 16 
samples.  The highest level of PCE (810,000 µg/kg) was found at B-7, 
approximately 80 feet north of the existing former Kellwood manufacturing 
building, and 150 feet east of Industrial Drive.  Several other VOCs were also 
encountered in various borings.   
In addition, a composite sample prepared from aliquots of the most impacted 
boring according to PID readings was analyzed for Toxic Characteristic Leaching 
Procedure (TCLP) metals; no metals were detected above TCLP limits in this 
sample.  A sample prepared from the aliquots with PID readings greater than 
100,000 µg/kg was analyzed for TCLP VOCs; PCE was detected in this sample 
at 8,800 micrograms per liter (µg/L), above the regulatory limit of 700 µg/L. 
In 1993, Geotechnology installed three monitoring wells north of the former 
Kellwood facility (MW-101, MW-102, and MW-103).  During installation of these 
wells, soil samples were also collected from each of the well boreholes, between 
0 and 3 feet bgs.  VOCs were not detected in any of the three soil samples 
(Geotechnology, 1993).   

2.2.2.2 Removal Action/Land-farming 
In 1994, Geotechnology began off-site disposal of soil with concentrations 
greater than or equal to 380,000 µg/kg PCE or 260,000 µg/kg of TCE.  Soil and 
weathered rock, totaling approximately 90 cubic yards, with VOC levels between 
610,000 and 3,000,000 µg/kg, were removed using a track-hoe and transported 
to an off-site location for incineration.  Additionally, as part of the subsequent 
land-farming effort, the area was periodically plowed/disked to expose and 
volatilize organic compounds adsorbed to the remaining soil, to meet a cleanup 
objective of 1,000 µg/kg. 
To monitor the progress of the land-farming activities, the soil was periodically 
sampled, and in 1998, a Final Soil Sampling Report was issued to MDNR.  The 
results of the last round of sampling, which occurred on June 25, 1998, indicated 
that the VOC concentrations in the soil at the land-farm sampling grid locations 
were below 1,000 µg/kg.  Kellwood received a letter dated August 25, 1998, from 
MDNR stating that no further action regarding the soil was required.   
Subsequent soil sampling performed by USGS in 2001 (discussed in Section 
2.2.4) found elevated levels of PCE (3.3 mg/kg in a laboratory sample, 17.6 
mg/kg from the field GC) in selected soil samples.   
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2.2.2.3 Groundwater Investigation 
In 1993, three monitoring wells (MW-101, MW-102, and MW-103) were installed 
north of the former Kellwood facility (Geotechnology, 1993).  MW-101 and 
MW-102 were screened between 35 and 55 feet bgs, and MW-103 was screened 
between 40 and 60 feet bgs, tapping the upper sandstone marker bed of the 
Cotter Dolomite.  Between 1993 and 2003, these three wells were monitored 
quarterly by Geotechnology, as outlined in an agreement between Kellwood and 
MDNR.  Parsons performed quarterly monitoring of these wells between 
November 2003 and March 2004.  The results, which were submitted quarterly to 
MDNR and USEPA, showed low levels of VOCs (less than 10 µg/L) in MW-101.  
The results for MW-102 and MW-103 were non-detect.  These sampling results 
are consistent with results from the RI.  These historical sampling results are 
included on Figures 2.10 and 2.11. 

2.2.3 Environmental Management Alternatives (EMA) 
In 1999, EMA performed a Phase I and limited Phase II Environmental Site 
Assessment (ESA) of the former Kellwood plant property.  At that time, and 
currently, this was the site of a metal fabrication facility operated by Metalcraft 
Enterprises.  The Phase I and II were done for Excaliber Acquisition Corporation 
as part of a proposed property transfer. 

2.2.3.1 Groundwater Investigation 
As part of the Phase II ESA, EMA installed six monitoring wells.  Three of the 
wells (MW-1, MW-2, and MW-5) were screened between approximately 51 and 
61 feet bgs.  MW-3 was screened from 45 to 55 feet bgs, MW-4 was screened 
from approximately 41 to 51 feet bgs, and MW-2A was screened between 
approximately 2 and 3 feet bgs.  The report concluded that groundwater flow at 
the former Kellwood facility is to the south and southwest. 
EMA collected groundwater samples from each well.  PCE, TCE and cis-1,2-
dichloroethene (cis-1,2-DCE) were detected in the loading dock area and south-
southwest of the former Kellwood facility. 
In their site assessment report, EMA indicated that the VOCs detected in the 
deeper groundwater at MW-2 and MW-4 may have migrated downward during 
drilling of these wells.  They added that the presence of organic compounds 
during the second round of sampling two months later suggested probable long-
term presence of these compounds.  The analytical results of the EMA sampling 
are included in Figure 2.11.  These results are consistent with sampling results 
performed as a part of this RI. 
EMA also collected three samples of plant wastewater to evaluate discharges to 
the city municipal wastewater system (New Haven Publicly Owned Treatment 
Works [POTW]).  Detectable concentrations of VOCs and semivolatile organic 
compounds (SVOCs) were not found, although the detection limit of one of the 
samples was elevated due to the presence of soap. 
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2.2.3.2 Soil Investigation 
As part of the Phase II ESA, EMA drilled five test borings, field screened soil 
boring samples, and collected one soil sample (MW-2) for analytical testing.  The 
sample contained PCE at a concentration of 339,000 µg/kg, TCE at 2,100 µg/kg, 
and cis-1,2-DCE at 5,620 µg/kg at the northeast corner of the former Kellwood 
facility, near DNAPL borehole N-12. 

2.2.4 USGS and Black & Veatch (2000 to Present) 
The USGS and Black & Veatch launched an investigation of the New Haven area 
as part of the OU1 and OU3 RI.  Results of this investigation, as they relate to 
OU2, are described below.   

2.2.4.1 Soil Investigation 
In 2001, USGS collected samples from five test pits located north of the former 
Kellwood facility.  The test pits ranged from 1 to 2 feet deep.  In addition, soil 
samples were collected during the installation of monitoring well BW-21A and 
direct push boring OU2-GPM01.  PCE was detected in several test pits, and in 
the borehole samples from BW-21A and OU2-GPM01.  Soil samples from the 
test pits had concentrations of VOCs that were consistent with the samples 
collected as a part of this RI.  The analytical results of the USGS soil sampling is 
presented in Table 2.3.  Soil samples were also collected from four locations at 
which sediment samples were collected.  The samples collected from 0-0.2 feet 
bgs at these locations were classified as sediment samples, and the samples 
collected from 0-0.5 feet bgs at these locations were classified as soil samples.  
PCE was not detected in these samples. 

2.2.4.2 Groundwater and Residential Well Investigation 
From 2000 to 2002, the USGS installed and sampled new monitoring wells in 
OU2, sampled existing wells in the area that had been installed as part of 
previous investigations, and sampled City Well W-3.  PCE was detected in 
several of the monitoring wells but not in W-3.  The construction of the USGS 
monitoring wells is listed in Table 2.4.  The geologic and gamma logs from BW-
21 and BW-22 differ markedly despite being located only 300 feet apart.  The 
significance of these wells will be discussed in Section 3.2.1.4.   
Since 1999, the USGS has inventoried and sampled residential wells in the New 
Haven area.  Five residential wells to the south of the former Kellwood facility 
(JS-14, JS-36, JS-37, JS-38, and JS-52) were found to contain PCE.  Table 2.5 
lists the results of historical groundwater sampling of completed wells by the 
USEPA and USGS.  In response to these detections, Kellwood voluntarily 
installed whole-house carbon filtration systems at four of these residences 
(JS-14, JS-36, JS-38, and JS-52), and maintained and sampled those wells in 
accordance with AOC CERCLA-07-2002-0091 (2002 AOC), and voluntarily 
extended a city water line at one residence (JS-37).  Additionally, the casing for 
well JS-50 was voluntarily extended to 200 feet bgs by Kellwood to protect 



                 RIVERFRONT SUPERFUND SITE OU2/OU6  
REMEDIAL INVESTIGATION REPORT 

NEW HAVEN, MISSOURI 

PARSONS 2-16 RFOU26RIRpt j10.doc 

against possible VOC infiltration from shallower depths.  As part of the 2002 
AOC, the whole-house carbon filtration systems at JS-14, JS-36, JS-38, and 
JS-52 are sampled on a quarterly basis to measure treatment effectiveness.  The 
results of the quarterly residential sampling are submitted to USEPA as part of 
quarterly monitoring reports required by the 2002 AOC. 
Well Installation Advisory 
In response to the residential well detections, MDNR issued an initial water well 
installation advisory for the New Haven area in September 2002.  For the area 
south of New Haven (southeast of the former Kellwood facility) the advisory 
recommended 200 feet of casing, full-length grouting, and a 10-inch borehole 
diameter for any new residential wells.  
A rule amendment became effective on April 30, 2006 that applied to wells in an 
area referred to as Special Area 3, defined as Sec 36, Township 45, Range 3W; 
Sec 2, N ½ Sec 11, SW ¼ Sec 1 and NW ¼ Sec 12, Township 44, Range 3W 
(see Figure 2.9).  This rule amendment (and prior to its finalization, an 
emergency rule) set new drilling and construction standards for water wells and 
heat pump wells.  The standards included in the rule amendment are: 

• Consultation with MDNR prior to installing any water well or heat pump 
well. 

• Analysis of a water sample prior to deepening of any existing well. 
• Containerization of drilling derived solids and liquids and analysis for 

determination of proper disposal. 
• Including a sampling point within 10 feet of the wellhead for any new or 

deepened wells in the area. 
• Analysis of a water sample from any new or deepened wells within 60 

days. 
• At any event at which DNAPL is encountered, cease drilling, collect a 

DNAPL sample for analysis, and plug the borehole full-length with high-
solids bentonite grout.   

2.2.4.3 Surface Water and Sediment Investigation 
A surface water and sediment investigation, performed from 2000 to 2002 by 
USGS, tested Boeuf Creek and several tributaries in the vicinity of OU2 for 
VOCs.  PCE and TCE were found in several stream water samples collected in 
the 500 and 510 tributaries that run west of OU2.  Concentrations of up to 100 
µg/L were detected near the confluence of the 500 and 510 tributaries (Figure 
2.12 and Table 2.6).  Only one sample (OUX-710TB-6) in the eastern tributaries 
contained PCE and TCE in 2000; when this location was re-sampled in 2002, 
PCE and TCE were not detected.   
Stream sediment samples were collected from 0 to 0.2 feet bgs in the 510 
tributary that runs just west of OU2.  PCE was detected at an estimated 
concentration of 1.8 µg/kg in sample OUX-EC06 (Figure 2.13).  No other 
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chemicals were detected in any sediment samples.  As discussed in Section 
2.2.3.1, soil samples were also collected from 0 to 0.5 feet bgs from the sediment 
sampling locations; no PCE was detected in the soil samples.   

2.2.4.4 Sewer Investigation 
An investigation of the sewer lines servicing New Haven was performed by 
USGS during 2001 and 2002.  This investigation showed PCE and TCE at 
selected locations (lift stations and manholes) in the sanitary sewer system.  
Figure 2.14 shows the results of the USGS water samples collected from the 
sanitary sewer system.  All of the locations with detections of PCE and TCE were 
downstream of the former Kellwood facility. 
Slightly elevated levels of organics, including PCE and TCE, were found in LS5, 
a lift station located west of the former Kellwood facility.  Numerous field gas 
chromatograph (GC) samples and samples for laboratory analysis were collected 
from LS5.  The field GC samples were collected from diffusion bag samplers 
placed in the lift station in order to obtain a four-day average PCE concentration.  
Since most of the laboratory samples were instantaneous grab samples, the 
analytical laboratory results are not necessarily comparable to the field GC 
results.  Field GC results indicated that PCE was present at LS5 at 
concentrations ranging from 0.05 to 24.46 µg/L, whereas laboratory grab 
samples detected PCE ranging from 1.6 to 5.4 µg/L.  TCE (up to 69.8 µg/L), 
1,2-dichloroethylene (1,2-DCE) (up to 201 µg/L), vinyl chloride (up to 97.7 µg/L), 
and benzene (up to 7.3 µg/L) were also found in field GC samples collected from 
LS5. 
Low levels of organics, including PCE and TCE, were also found in LS4, a lift 
station located east of the former Kellwood facility.  Field GC results indicated 
that PCE was present at LS4 at a concentration of 0.03 µg/L, whereas laboratory 
grab samples detected PCE at a concentration of 1.2 µg/L.  TCE (0.04 µg/L), 
1,2-DCE (0.18 µg/L), and benzene (0.34 µg/L) were also found in field GC 
samples collected from LS4. 
PCE was detected in samples collected from manholes northeast of the former 
Kellwood facility (up to 7 µg/L at MH407; and up to 3.2 µg/L at MH154) and north 
of the former Kellwood facility (up to 19.6 µg/L at MH156S; and up to 0.45 µg/L at 
MH156N).  

2.2.4.5 Biota Sampling 
In 2001 and 2002, a tree core survey was completed in the vicinity of OU2 by 
USGS.  Several samples directly north of the former Kellwood manufacturing 
building contained PCE.  PCE was also detected in samples collected southwest 
of the former Kellwood manufacturing building.  The extent of PCE detections in 
the tree core samples is consistent with the extent of detections in shallow 
groundwater for samples collected as a part of this RI.  The results of the USGS 
tree core samples are shown in Figure 2.15. 
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2.2.5 Parsons (Residential Well Investigation) 
In June 2004, Kellwood agreed to perform an expedited bedrock well installation 
and residential well sampling effort.  The purpose of this RWI was to gain 
additional understanding about detections of PCE in certain residential wells 
(OU6) south of OU2 along Boeuf-Lutheran Road and in the Wildcat Creek 
Development along Highway C.  The RWI was conducted in phases, the first of 
which was the interval screening, followed by monitoring well installation and two 
rounds of groundwater sampling.  Details of this investigation were presented in 
a report dated April 2005 (Parsons, 2005).  A summary is provided below. 

2.2.5.1 Interval Screening 
Interval screening was performed at two residential wells, JS-37 and JS-38, in 
July 2004 (Parsons, 2005).  Borehole geophysics, including an optical televiewer, 
a natural gamma probe, a fluid resistivity/temperature probe, and a heat pulse 
flow meter, were used to identify transmissive intervals and intervals with the 
potential to carry VOCs into each well.  Flow, fluid resistivity, and temperature 
measurements were collected both during static conditions (to identify intervals 
providing the greatest yield to the well) and while pumping (to verify the highest 
yielding intervals under residential well pumping conditions). 
Based on the interval screening results, there appeared to be multiple 
transmissive zones present in the vicinity of the residential wells.  At well JS-37, 
four intervals were identified that contributed significant flow to the well.  At well 
JS-38, two such zones were identified. 
The uppermost transmissive zone in JS-37 may correlate with the Swan Creek 
sandstone.  This interval is likely to be present in the cased portion of well JS-38.  
Analytical data collected during the interval screening indicated the presence of 
higher PCE, TCE and cis-1,2-DCE levels in well JS-37 compared to well JS-38.  
PCE concentrations under static conditions are higher in the shallow samples in 
well JS-37.  This well had a downward flow of just under 0.2 gpm in the borehole 
under static conditions. 
Concentrations of PCE varied little with depth in well JS-38, under both static and 
stressed conditions.  This well was observed to have a downward flow of 
approximately 0.5 gpm in the borehole under static conditions.  Based on reports 
of the conditions in which the well casing was grouted in place, it is possible that 
the seal between the casing of well JS-38 and the borehole is ineffective.  The 
high flows that were observed immediately beneath the bottom of the casing 
reinforced this concern.  Based on these findings, a liner was installed in JS-38 to 
seal off water from the portion of the borehole above the packer, including the 
water entering the well from around the casing. The downward flow of PCE in 
this well is the likely source of PCE in the well for the adjacent home, JS-52.  JS-
52 was lined shortly after it was installed and is believed to have an effective seal 
that prevents water from shallow depths from entering the well. 
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2.2.5.2 Monitoring Wells 
Between September and November 2004, a total of eight monitoring wells were 
installed south of OU2 at the MW-1 (northern) and MW-2 (southern) locations.  
These wells were sampled during drilling to provide information on the extent and 
magnitude of impacted groundwater, and to screen and case wells at appropriate 
depths.   
During the first round of monitoring well sampling, conducted in December 2004, 
VOCs were only detected in the shallowest wells in each well cluster.  A second 
round of sampling was conducted in February 2005 to verify these results.  The 
data were compiled and submitted to USEPA in the Draft Residential Well 
Investigation Report (Parsons April 2005).  The results from the second round of 
sampling showed that impacts above USEPA MCLs in groundwater in the vicinity 
of well nest MW-1 were limited to the interface between the overburden and the 
bedrock (MW-1S).  Impacts in groundwater below MCLs were encountered at 
depths of 49 to 75 feet in MW-1T1 (1 µg/L of PCE detected on February 2, 2005; 
the analytes were below detection limits on December 16, 2004).  Monitoring well 
MW-1SW was not impacted.  This well was cased through the zone 
encompassing the overburden/bedrock interface and the next transmissive zone 
(49 to 75 feet bgs), and was installed as open hole in a deeper transmissive zone 
(Swan Creek Sandstone).   
Monitoring well MW-2S, which is screened across the overburden-bedrock 
interface, contained PCE at estimated concentrations less than the practical 
quantitation limit of 1 µg/L during both sampling events.  The four deeper wells in 
the MW-2 cluster (MW-2SW, MW-2T2, MW-2T3, and MW-2R) were non detect in 
both sampling events. 
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SECTION 3 
INVESTIGATION METHODS AND RESULTS 

3.1 FIELD ACTIVITY SUMMARY AND RESULTS 

3.1.1 Soil Investigation (Task 1) 
The goal of the soil investigation was to characterize the extent and magnitude of 
VOCs in soil in the immediate vicinity of the former Kellwood facility.  Select 
samples were also analyzed for SVOCs, pesticides, polychlorinated biphenyls 
(PCBs) and metals for risk assessment purposes. 
To achieve this objective, a sampling grid was surveyed over the land-farm area, 
the loading dock of the former Kellwood facility, and the area to the southwest of 
the land-farm area.  A 30-foot by 30-foot grid was laid out in the areas mentioned 
above starting with west-east rows designated by letters A through U (letters I 
and O were not used).  Row A was the southernmost, and row U was the 
northernmost.  Numbered south-north columns started in the west with column 1, 
and the eastern-most column was number 17. 
Borings were advanced and multiple samples were collected at 37 different grid 
locations between September 10 and 13, 2007 (see Figure 3.1a for sampling 
locations).  The borings were continuously logged at each location (see Appendix 
C for logs), and the material was screened with a PID capable of detecting 
vapors to the parts per billion (ppb) range (RAE Systemstm ppbRAE). 
Typically, two soil samples were collected for analysis from each boring.  Sample 
collection and analysis summary is presented in Table 3.1.  With the exception of 
borings advanced in the parking lot and road bed (B2, B4, B8, B10, C6, D4, D10, 
E2, E6, E8, F10, H10, K10, M10, N12, P12, R10, and T10), one surface soil 
sample (0 to 6 inches bgs) was collected from each boring.  At the boring 
locations located in the parking lot and road bed, one sample was collected from 
the first interval of soil encountered below the fill.  A second sample was 
collected from each of the borings at a depth interval at the highest PID reading.  
A second sample was not collected from T10 as the bedrock at this point was too 
shallow to allow further advancement beyond the initial sample depth.  A total of 
91 samples were collected for VOC analysis.  In addition, five of these samples; 
B4-SS01-004.0-070912, MC04-SS01-001.3-080621, P14-SS01-000.0-070911, 
P14-SS01-003.0-070911, and P16-SS01-002.5-070911, were also analyzed for 
SVOCs, pesticides, PCBs and metals for use in the risk assessment.  The results 
of these analyses are included in Table 3.2. 
As part of the soil investigation, four Shelby tube geotechnical samples were 
collected; one each at grid locations B2, E2, P6, and R6.  The samples were 
analyzed for total organic carbon, specific gravity, water content, and bulk 
density.  The results of these samples are presented in Table 3.3.   
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Soils are thin on the open lot north of the former Kellwood facility where the PCE 
disposal was reported to have occurred.  One reason for the thin soil is that most 
of the impacted soil was excavated for off-site treatment.  The average depth to 
refusal observed during the advancement of the 15 soil borings on this open lot 
was approximately 28 inches. 
A summary of analytical results is presented in Table 3.2 and shown on Figure 
3.2.  PCE was detected in 41 of the samples.  Seventeen of the samples 
contained PCE at concentrations at or above the 141 µg/kg screening criterion.  
PCE concentrations are generally above the screening criterion for the samples 
collected in the southern and central portions of the open lot north of the former 
Kellwood facility.  TCE and 1,2-DCE (total), were detected in 11 samples, but at 
concentrations below their respective screening criteria.   
Five samples were analyzed for SVOCs, pesticides/PCBs and selected metals in 
addition to VOCs.  Several SVOCs were detected in three of the five samples.  
However, none of these detections exceeded the screening criteria.  The 
concentrations of metals in the five samples were below the screening criteria 
with the exception of lead in three samples, and barium and arsenic, each in one 
sample.   

3.1.2 Groundwater Investigation (Task 2) 
The goal of the groundwater investigation at OU2, combined with data gathered 
from OU6, was to characterize the horizontal and vertical extent and magnitude 
of VOCs in groundwater and to identify the geologic, hydrologic, and 
geochemical factors that affect the distribution and migration of VOCs, especially 
PCE, in the subsurface.  The groundwater investigation task was divided into 
seven components, or subtasks: interval screening, direct-push sampling, 
residential well sampling, monitoring well installation and sampling, site-wide 
groundwater sampling, aquifer testing, and surveying.  Each subtask is described 
in the sections below. 

3.1.2.1 Task 2a – Interval Screening 
This section describes the procedures and methodology used during the April 
2006 interval screening conducted in wells JS-14 and JS-36 and the April 2008 
interval screening conducted in well JS-36.  The results of the interval screening 
were presented to the USEPA in a report dated July 2008 (Parsons, 2008).  The 
text and tables from that report along with the geophysical logs are presented in 
Appendix D.   
Preparation for the interval screening investigation began with the delivery and 
filling of a 1,500-gallon tank at each of the two residences for use while the wells 
were out of service.  The existing well pumps were then pulled.   
During the April 2006 event, an old well pump was discovered at the bottom of 
JS-36 that blocked access to the lower portion of the borehole.  As a result, 
follow up logging and interval screening of JS-36 was performed in April 2008.  
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The old well pump was removed from the well, allowing access to the entire 
length of the borehole. 
Downhole borehole geophysics performed on the two residential wells (JS-14 
and JS-36) included: 

• Borehole visual imaging using an optical televiewer and borehole diameter 
measurement with a caliper to identify well construction and any 
significant bedding planes, fracture zones, and solution cavities that may 
provide a preferential groundwater migration pathway; 

• Borehole natural gamma, single point resistivity(SPR), and self-potential 
(SP) surveys to assist in correlating the location-specific stratigraphy to 
other well locations within OU2 and OU6; 

• Interval water characteristics and flow measurements using a fluid 
resistivity/ temperature probe and heat-pulse flowmeter during ambient 
conditions to identify those intervals providing the greatest yield to the 
well;  

• Interval flow measurements while pumping from the top at a constant rate 
to verify the highest yielding intervals to the well under stressed conditions 
(similar to residential well pumping conditions); and 

• Discrete sampling at selected depths under both static and pumping 
conditions. 

Changes in the temperature, fluid resistance and fluid conductivity may indicate 
zones of flow into or out of the borehole.  Temperature, fluid resistance, and fluid 
conductivity of the water in the borehole were measured over the entire saturated 
depth of both wells under both static and pumping conditions.  Logging was 
performed under both static and pumping conditions.  The static logging was 
performed first after a period of no activity in the borehole, allowing the well to 
reach ambient conditions prior to logging.   
The wells were logged under pumping conditions following the heat pulse 
flowmeter measurements.  A pump was temporarily placed in the well on flexible 
tubing.  The log was run only in the portion of the borehole beneath the pump.  At 
well JS-14, the pumping rate was approximately 2 gpm, and the pumping rate at 
JS-36 was approximately 5 gpm.  During flowmeter testing, each of these wells 
was pumped for over two hours at a lower rate. 
Natural gamma, self potential (SP), and single-point resistivity (SPR) surveys 
were performed in the JS-14 and JS-36 wells.  The surveys were performed 
using an MSI Model 2PGA-1000 probe.  These logs were performed under static 
conditions.  The gamma log measures the natural gamma radiation produced by 
the rock formation through which the well passes.  Peaks in gamma activity 
generally indicate areas with higher clay content or the presence of oxides of iron 
or manganese which commonly contain greater concentration of several 
elements that undergo radioactive decay.  The SP probe measures very small 



                 RIVERFRONT SUPERFUND SITE OU2/OU6  
REMEDIAL INVESTIGATION REPORT 

NEW HAVEN, MISSOURI 

PARSONS 3-4 RFOU26RIRpt j10.doc 

voltages that exist between the grounded probe and the surrounding rock.  SPR 
measures the resistivity of the rock through which the borehole passes.  Because 
rock is more resistive to electrical flow than water, higher SPR values are 
typically associated with rock that contains less water, whereas lower SPR 
values are associated with zones with greater water content.   
Vertical flow within the borehole was measured under both static and pumping 
conditions.  A minimum of three heat pulses were measured at each depth 
interval screened.  In the event that there is no flow in the borehole, the heat 
pulse will slowly move upward due to the reduced density of the heated water.  
These results are observable on the display of the MSHeat program as a very 
gradual rise and subsequent fall of the differential temperature at a time beyond 
30 seconds from the time of the pulse.  This is in contrast to the sharp deflection 
that is observed when the heat pulse is carried by water flow in the borehole. 
High resolution borehole images were recorded using an MSI Model OBI-40 
optical televiewer.  Tables 3.4 and 3.5 present the observations from the optical 
televiewer logs at JS-14 and JS-36, respectively.   
The borehole diameter was measured using a MSI Model CLP-2380 caliper.  The 
caliper is equipped with three arms that expand to measure the diameter of the 
borehole. 
Sampling of water from discrete levels was performed from both well JS-14 and 
well JS-36.  Discrete samples were collected under both static and pumping 
conditions.  The sampling was accomplished using a discrete sampling tool 
operated on the logging wireline.  The tool used consisted of a chamber with a 
manual drain valve at the bottom and a remotely operated valve at the top.  The 
sampler was lowered to the appropriate sample, and the top valve was opened 
using the MSLog software.  This allowed water from the borehole to enter the 
chamber.  The wireline was shaken to dislodge any air entrapped in the 
entryways of the tool.  The top valve was then closed, and the tool returned to 
the surface.  The depth was zeroed prior to going into the borehole and was 
checked again coming out of the borehole to identify whether slippage of the 
depth counter occurred.  The discrete sampling during pumping was performed 
following the flowmeter testing and fluid property logging to allow for water stored 
in the borehole to be purged thoroughly prior to sampling.  Once at the surface, 
the contents of the sampler were poured into laboratory-provided sample 
containers (40-milliliter [ml] glass vials with Teflon septa) for chemical analysis.   
Vinyl flexible discharge tubing was used to carry the pump discharge to the 
surface.  The discharge of the pump was routed to a tee that allowed for indicator 
parameter screening and the collection of samples from a small port and the 
conveyance of the purged water to the temporary tank used to supply the 
residence from a larger port.   
At well JS-14, the pump was set at a depth of approximately 100 feet bgs.  The 
discharge of the pump was restricted to maintain a sustainable flow of 
approximately 2 gpm.   



                 RIVERFRONT SUPERFUND SITE OU2/OU6  
REMEDIAL INVESTIGATION REPORT 

NEW HAVEN, MISSOURI 

PARSONS 3-5 RFOU26RIRpt j10.doc 

During the April 2006 event at well JS-36, the pump was set at approximately 80 
feet bgs for the flowmeter testing.  The flow rate from the pump was 
approximately 0.75 gpm, which produced a high upward flow rate when the 
flowmeter was set immediately below the pump.  During the discrete sampling 
portion of the testing at JS-36, the pump was set at approximately 100 feet bgs.  
The pump was allowed to run unrestricted and produced approximately 5 gpm.   
During the April 2008 event at JS-36, the pump was set at approximately 100 
feet bgs for the flowmeter testing and discrete sampling.  The flow rate from the 
pump was approximately 6 gpm, which produced a high upward flow rate when 
the flowmeter was set below the pump.   
A total of 32 samples were collected using the discrete sampler for onsite (one 
partially filled 40-ml glass vial with Teflon septum) analysis using a portable GC 
during the April 2006 event.  A total of 15 samples were submitted for laboratory 
analysis (12 of which had also been analyzed using the portable GC).  The 
on-site analysis was performed by USGS staff.  At JS-14, 17 samples were 
analyzed on-site and 6 samples were submitted for laboratory analysis.  At JS-
36, 15 were analyzed on-site and 9 were submitted for laboratory analysis.  
During the April 2008 event, a total of 13 samples from JS-36 were submitted for 
laboratory analysis.  Analytical results for the interval sampling (JS-14, JS-36, 
JS-37, and JS-38) are presented in Table 3.6.   
PCE concentrations in discrete samples collected from JS-14 under static (non-
pumping) conditions ranged from 1.57 to 6 µg/L (using both field GC and 
laboratory results).  PCE in discrete samples collected from JS-14 under 
pumping conditions ranged from 12.7 to 29 µg/L.  Discrete samples from the April 
2008 event at JS-36 showed low variability in the PCE concentration with depth 
under static conditions, ranging from 230 to 280 µg/L.  PCE concentrations in the 
pumping samples from that event were similar, ranging from 210 to 290 µg/L.  
The flowmeter testing indicated that under static conditions, water was entering 
the well from the shallow portion of the well, flowed downward, and exited the 
well in the lower portion of the borehole.  The flowmeter measurements indicated 
that all of the wells exhibited downward flow under static conditions.  The 
downward flow rates ranged from approximately 0.14 gpm in JS-14 to 
approximately 0.50 gpm at JS-36.  
The results suggested that all of the wells in which interval screen was performed 
appeared to provide conduits for potential downward migration of VOCs.  Due to 
this finding, liners were installed in JS-14, JS-36, and JS-38 to isolate the 
shallower, more highly impacted portions of the well from the deeper less 
impacted portions of the well.  Three-inch PVC pipe was installed in each 
borehole.  The bottom portion of the PVC pipe was perforated to allow water to 
enter the pipe.  A packer (a section of 3-inch pipe with rubber boots at each end) 
was placed in each borehole.  The area on the outside of the pipe between the 
boots was filled with a bentonite paste to create a seal.  The packer was placed 
in the borehole at a depth of approximately 220 feet in JS-14, at approximately 
330 feet in JS-36, and at approximately 175 feet.  Immediately after placement of 
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the liner and packer, the water levels inside and outside of the 3-inch pipe were 
measured and compared to the initial water level.  The water level inside the 3-
inch pipe declined whereas the water level outside the 3-inch pipe rose, 
indicating that a seal was established.  The annulus between the outside of the 
3-inch pipe and the borehole was filled with bentonite slurry placed through a 
tremie pipe to further isolate the shallow interval. 
The three wells in which liners were installed and a fourth well adjacent to JS-38 
(JS-52) are equipped with whole-house treatment systems.  Water from the wells 
before treatment, between the two treatment units, and the effluent from the 
treatment units, is sampled quarterly.  Figures 3.3 through 3.7 are plots of the 
concentration of PCE in the raw water from the wells.  The liner installation date 
is indicated on the plots.  For JS-52, the liner installation date in the neighboring 
well JS-38 is shown.  This is because the downward flow in JS-38 is believed to 
be impacting JS-52, which has had a liner with an effective seal since shortly 
after being drilled.  The trend of JS-14 shows a steady rise in PCE 
concentrations over time until the liner was installed in the well.  The installation 
of the liner led to an immediate sharp decline in PCE concentration with a 
gradually slower rate of decline. 
The concentration of PCE in JS-36 shows variability between samples, but 
exhibited a general rising trend through the end of 2006.  A trend in PCE 
concentration is not apparent since 2007. 
JS-37 is no longer used as a domestic well.  It was plugged in an attempt to 
isolate the portion just beneath the casing for monitoring.  A subsequent 
sampling event resulted in the well going dry before it could be purged.   
The concentration of PCE in JS-38 exhibits a substantial variability between 
samples prior to and immediately after the installation of the liner.  However, 
since June 2006 (almost one year after installation of the liner), there has been a 
steady decline in PCE concentrations.  There is an indication that the rate of 
decline has slowed markedly in the last year of sampling. 
PCE concentrations in JS-52, located less than 100 feet north of JS-38, have 
consistently shown moderate variability over time.  Since October 2005, there 
has been a slow decline in PCE concentration.   

3.1.2.2 Task 2b – Direct-Push Sampling 
To further evaluate the depth to bedrock and VOC distribution in shallow 
groundwater at the site, 18 direct-push borings were advanced through the 
overburden at the locations shown in Figure 3.7.  Because of site conditions (wet 
ground), site access agreements, and schedule restrictions, the borings were 
done as parts of two mobilizations in May 2008 and April 2009. 
Twelve borings were advanced along an east-west line.  Two bends in the line 
were required to obtain access from the City of New Haven (for the industrial 
park property) and the New Haven School District (for the west end of the 
transect) (see Figure 3.7).  The borings were spaced at 100-foot intervals, with a 
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200-foot distance between CSE 7 and CSE8.  Continuous soil cores were 
collected in a nominal 2-inch inner diameter (ID) by 4-foot long core barrel lined 
with disposable acetate sleeves.  After the barrel was pushed through the 
interval, the sleeve was removed and cut open length-wise to reveal the intact 
soil core.  Samples of the core were then placed into Ziploc® (or equivalent) 
bags and sealed.  The bags of soil were placed in an area that would allow the 
soils to off-gas into the sealed bags (either in direct sunlight or inside a warm 
vehicle), then a PID capable of measuring to the ppb range was inserted into the 
bag and the headspace measurement was recorded.  A laboratory sample was 
collected from the soil core in the interval that showed the highest headspace 
PID reading.  The soil sample was collected using a Terra Core™ sampler and 
associated bottleware.  The sample was placed on ice inside of a cooler and 
shipped to TestAmerica Laboratories. 
After the headspace samples were collected, the soil core was then logged by a 
field geologist.  The soil was then containerized for later disposal as a special 
waste.  If groundwater was present in the borehole, a sample was collected, via 
bailer, and shipped to TestAmerica Laboratory in University Park, Illinois for VOC 
analysis in accordance with SW-846 8260B.  If the soil cores indicated the 
presence of water, but no free water was present within the borehole, a 5-foot 
long section of 1-inch diameter well screen, along with riser pipe was placed in 
the boring.  If after a 24-hour period, no water (or insufficient water) had 
accumulated, the screen and riser pipe were removed.  If a sufficient volume of 
water had collected in the screen, a sample was collected and shipped to the 
laboratory for VOC analysis, and the screen and riser pipe were removed. 
Additional samples of groundwater were collected in borings that exhibited 
saturated conditions in multiple strata.  These upper samples were also collected 
via bailer and shipped to the laboratory for VOC analysis.  After sample collection 
was completed, the boreholes were then backfilled per MDNR regulations. 
Two lines of borings were completed during this subtask:  one generally trending 
north-south, and the other trending east-west.  Geologic cross-sections were 
created to illustrate the varying depth to refusal (assumed to approximate the 
depth to bedrock) in the subject area.  Depth to bedrock in the eastern two 
borings was shallow, and had a relatively higher land surface elevation.   
The portion of the east-west transect between CSE3 and CSN3 had the lowest 
bedrock surface elevation, with the elevations in this interval ranging from 
approximately 536 feet to 544 feet.  A drop of 16 feet in the bedrock surface is 
present between CSE2 and CSE3.  A drop of 6 feet in the bedrock surface is 
present between CSE8 and CSN3.  The depth to bedrock is less than 10 feet in 
borings CSE9 through CSE12.  Due to a westward slope in land surface, this 
results in the bedrock surface sloping westward in this interval.  Variation in the 
bedrock surface along the north-south transect is minimal.  The bedrock surface 
varies by only approximately 8 feet, with the deepest portion of the transect near 
the drain pipe of the detention basin. 
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Water was not encountered in borings CSE1, CSE2, CSE3, or CSE9.  Water was 
encountered at shallow depths at CSN2 and CSN3, allowing for collection of two 
groundwater samples from these borings.  A total of 16 groundwater samples 
were collected.  The results of these analyses are presented in Table 3.7, and 
also plotted on Figure 3.7.  PCE was detected in 12 of these samples, with the 
screening criteria (5 µg/L USEPA MCL) exceeded in 11 samples.  The highest 
concentration was 2,800 µg/L, in the sample from CSE5, which is within the 
bedrock low of the east-west transect.  TCE and 1,2-DCE (total) were detected in 
10 samples, with the TCE concentration consistently exceeding the screening 
criterion.  TCE was detected at a concentration below the screening criterion in 
one sample.  Concentrations were relatively consistent in the north-south 
transect, with slightly lower concentrations in the middle of the transect. 

3.1.2.3 Task 2c – Residential Well Sampling 
Prior to the start of the OU2 RI, the USEPA and USGS had begun sampling of 
selected residential drinking water wells located south of OU2 in the area now 
known as OU6.  As part of the groundwater investigation portion of this RI, 
another round of sampling was conducted at these wells (between February 28, 
2008 and May 28, 2008), as seen on Figure 3.8a-d.  The results of this sampling 
round are consistent with the historical sampling performed by USEPA and the 
USGS.  The wells included (based on homeowner consent) were: 

JS-07 JS-27 JS-41 JS-51 

JS-10 JS-29 JS-42 JS-52* 

JS-11 JS-33 JS-43 DM-21 

JS-12 JS-36* JS-44 PA-53 

JS-14* JS-37 JS-45 PA-55* 

JS-15 JS-38* JS-47 MW-13 

JS-20 JS-39 JS-50 MW-2R 

JS-25 JS-40 W-3  

 
Wells denoted with an asterisk (*) are located at residences that are sampled on 
a quarterly basis as part of the 2002 AOC required quarterly sampling.  The 
historical sampling by the USEPA and USGS included several wells for which 
Parsons was not granted access for the current sampling event, including JS-06, 
JS-45 and JS-46, all of which were previously non-detect.  The domestic well IDs 
were generally established by the USGS during their well inventory efforts in the 
late 1990’s and thereafter.  The ID lists the person identifying the well and a 
sequential number of the well identified.  Wells leading with JS were inventoried 
by John Schumacher.  Wells leading with DM were inventoried by Doug Mugel.  
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Paul Brenden also inventoried wells; however, none of those wells were sampled 
for this RI.  Wells identified by Parsons lead with PA. 
To sample the residential wells, a hose was attached to an outside faucet or 
hydrant nearest to the well head.  The water was allowed to run freely except for 
a small volume that was diverted through a tee to a flow-through cell for 
measurement of water quality parameters.  Water quality readings were taken 
approximately every five minutes until stabilization was achieved.  Samples were 
then collected directly from the water source into pre-preserved, laboratory 
supplied bottles; labeled; packed on ice; and shipped to the laboratory for VOC 
analysis per USEPA Method 524.2.   
Available information on the construction of the residential wells is presented in 
Table 3.8.  Locations of the wells and concentrations of PCE, TCE, DCE, and 
vinyl chloride (VC) are shown on Figure 3.8a-d.  The analytical results for these 
samples are summarized in Table 3.9.  PCE was detected in nine samples, 
exceeding the screening level in eight of the nine samples.  TCE, 1,2-DCE, or 
both were positively detected in eight of the samples.  However, the screening 
levels were exceeded in only one of these samples (for TCE).  The highest PCE 
concentration detected was 280 µg/L at JS-36.  This well is one of four residential 
wells which have been equipped with whole-house carbon treatment systems to 
remove PCE prior to use.  The greatest impacts appear to be to the north in the 
vicinity of Boeuf Lutheran Road, and to the south just north of McKenzie Drive, 
with no detection of VOCs above screening criteria between these locations. 
Methyl-tert-butyl ether (MTBE) was detected at estimated concentrations below 
the reporting limits in three wells, JS-10, JS-25, and JS-29.  This compound is 
not a COPC for this site.  MTBE was used as a fuel additive beginning in 1979.  
Its use has since been discontinued. 
The Beaver Brand Hats well, JS-25, has not been used for an extended time, as 
the facility now utilizes the New Haven public water supply.  On the initial 
sampling attempt, it was found that the well pump would not operate.  The 
surface control box for the pump was later checked and found to be operational, 
indicating that the problem was in the motor of the submersible pump.  In order to 
collect the sample, Parsons utilized a 3-inch submersible pump connected to 
vinyl tubing.  Following the detection of PCE in JS-25 (at 21 µg/L, sample JS25-
GW01-080425), the well was re-sampled to confirm the detection.  There was 
concern that the sampling pump may have cross-contaminated the sample with 
VOCs from its previous use at JS-36.  The sample from the follow-up event (see 
sample JS25-GW01-080527) did not contain PCE at a detectable concentration.  
An additional follow-up sample (sample ID JS25-GW01-081030) was also non-
detect.  However, as a part of Task 2e, PCE was detected at 7.1 µg/L (see 
sample JS25-GW01-090429, Section 3.1.2.5, Table 3.10, and Figure 3.12a). 



                 RIVERFRONT SUPERFUND SITE OU2/OU6  
REMEDIAL INVESTIGATION REPORT 

NEW HAVEN, MISSOURI 

PARSONS 3-10 RFOU26RIRpt j10.doc 

3.1.2.4 Task 2d – Monitoring Well Installation and Sampling 
The fourth sub-task of the groundwater investigation task of the RI involved the 
drilling, construction, development, and sampling of 18 new individual monitoring 
wells.  The Work Plan proposed installation of eleven well nests during this 
phase of work (MW-3 through MW-13).  The Work Plan and Field Sampling Plan 
(FSP) included a decision tree that would identify the final locations and total 
depths of each well.  The monitoring well construction and rationale for 
installation are presented in Table 3.11.  Wells installed by Parsons followed a 
naming convention in which MW indicated a monitoring well location, either a 
single well or a cluster, followed by a hyphen and the location number.  The 
interval being monitored in the well is indicated by one or two characters after the 
location number.  The following codes were utilized: 

S – unconsolidated material 
UB – uppermost bedrock 
US – upper sandstone marker bed 
T1 – transmissive zone located above the Swan Creek 
SW – Swan Creek sandstone member 
T2 and T3 – transmissive zones in the dolostone 
R - Roubidoux 

The USGS installed wells for this RI that did not utilize this convention.  Where 
multiple wells were installed at a single location, the wells were identified with 
MW, followed by a hyphen, followed by a location number, followed by a letter (or 
lack of letter).  This RI included sampling of existing USGS monitoring wells BW-
20, BW-21, BW-21A and BW-22.  The BW of these identification numbers refers 
to bedrock wells. 
During the RWI, a total of eight wells were completed at the MW-1 and MW-2 
well nests.  After confirming, through multiple samples, that the water in MW-2R 
had not been impacted by the PCE, this well was voluntarily converted to a 
domestic well for the property owner. 
Drilling Methods 
Three general drilling methods were used to construct the monitoring wells: air 
rotary, water-circulation coring, and cable-tool drilling.  At each well or cluster of 
wells, a direct-push technology (DPT) boring was advanced to refusal.  The 
purpose of the DPT boring was to identify if VOCs were present in the 
unconsolidated material that should be cased off prior to drilling in the bedrock.  
A macrotube (4-foot long) sampler was hydraulically pushed, filling a plastic 
sleeve with soil.  A small sample of soil from the tube at 2-foot intervals (or less) 
was placed in a zipper-topped bag.  The headspace in the bag was screened for 
VOCs by piercing the bag with the probe of a ppbRae PID.  The headspace 
reading was recorded on the boring log along with a description of the soil.  A soil 
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sample was selected for laboratory analysis from the depth corresponding to the 
highest headspace reading.  No soil samples were collected below the depth at 
which water was encountered.  The soil sample was packed in pre-preserved 
vials included in a Terra Coretm kit using a disposable soil syringe included with 
the kit, and shipped to the laboratory for VOC analysis via USEPA Method 
8260B.  The borehole was left open for at least 24 hours to allow water to 
accumulate.  A sample of the accumulated water was collected using a 
microbailer (1/2-inch diameter) and was placed in 40-ml pre-preserved vials for 
laboratory analysis.  
Air rotary drilling was performed in accordance with Standard Operating 
Procedures (SOPs) 2, 3, and 4 in Appendix B of the approved FSP.  Cuttings 
and return water were diverted into a lined rolloff box for characterization for 
proper disposal.  Cuttings for logging were collected from the discharge to the 
rolloff box using a wire strainer on a pole.  The cuttings were washed and 
described on the log.  Air rotary drilling was used only to advance the borehole 
for installation of casing.  None of the sampling intervals of the monitoring wells 
were drilled using air rotary methods. 
The open hole portions of boreholes that were advanced using air rotary drilling 
were drilled using water-circulation coring as described in SOPs 2, 3, and 4 in 
Appendix B of the approved FSP.  With the exception of the open hole interval of 
the two Roubidoux wells (MW-6R and MW-9R), coring was performed using an 
HQ drill bit.  The Roubidoux wells were cored using an NQ bit with wire-line 
retrieval of the core barrel.  Core runs of up to 10 feet were used.  Occasionally, 
shorter runs were utilized where a lithology change was expected or if water 
circulation pressures rose due to possible blocking of the discharge ports on the 
drill bit.  The core was removed from the barrel and placed in polyvinyl chloride 
(PVC) troughs for measurement, PID screening, calculation of rock quality 
designation (RQD), and lithologic description.  The core was then placed in 
waxed cardboard core boxes.  Wooden spacer blocks were used to mark the top 
and bottom of each core run and the top and bottom depth of each box. 
Cable tool drilling was utilized at a number of the monitoring wells instead of the 
combination of air rotary and water-circulation coring   The cable-tool drill rig is 
lighter than the air rotary rig and is mounted on a shorter truck, providing easier 
access.  Limited amounts of water are added to the borehole, and the addition of 
water is limited to the portion of the borehole before water is produced.  With less 
water introduced into the borehole, COPCs are not diluted.  The cable tool 
method does not remove as much water in a productive interval as air rotary 
drilling, creating less investigation-derived waste (IDW) to be contained.  Most 
importantly, there is no large injection of air into the subsurface which could 
impact concentrations of VOCs.  Finally, it is relatively easy to identify when the 
borehole begins producing water relative to other drilling methods. 
The cable tool drilling method uses a drill bit on a large steel rod that is 
suspended on a wire rope.  An eccentric wheel repeatedly raises and drops the 
bit and rod, pulverizing the material into a slurry (initially from water added to the 
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borehole, and subsequently from water produced from the formation).  
Periodically, bit and rod are removed from the borehole and a steel bailer is used 
to lift the slurry out of the hole.  The slurry is dumped into a bucket with a 
discharge pipe to the dumpster.  Cuttings are collected from the discharge pipe in 
a wire strainer, and are then washed and logged.  Water from the slurry is 
collected in a vial for potential analysis.  Analyses performed on samples from 
the boreholes prior to completion of the well are presented in Table 3.12.  USGS 
data were received directly from the USGS, and not included in the analytical 
data validation process that is described in Section 3.2.  The airspace in the 
discharge pipe above the slurry is monitored with a PID to detect volatile organic 
vapors.   
Casings used in the construction of the monitoring wells included PVC, steel, and 
galvanized steel.  The specific material used is identified in the discussion of 
each well.  Casing seals included bentonite, Portland cement grout, and a mix of 
bentonite with some Portland cement.  In several instances where VOCs were 
detected in shallow groundwater, the casing for deeper wells were pressure 
grouted.  The grout for most wells was placed through a tremie pipe.  Several 
wells were constructed with slotted PVC screen and riser.  A sand pack was 
placed through a tremie pipe with grout placed above the sand pack. 
The monitoring wells were completed with a flush-mount cover with a bolt-on lid.  
The covers were set in a concrete pad with a low slope to promote precipitation 
to run off rather than collect in the well vault. 
Monitoring Well Construction Details 
The following sections detail the processes and methods used to drill, construct, 
and develop each well.  Additionally, these sections describe the decision-
making process implemented for each well to determine its final position and total 
depth.  Boring logs showing lithology and well construction are provided in 
Appendix C. 
MW-1UB 
Three monitoring wells were installed at the MW1 cluster during the RWI (MW-
1S, MW-1SW, and MW-1T1).  An additional well,MW-1UB,  was installed to 
monitor the groundwater in the uppermost producing zone in bedrock. 
MW-1UB was installed using a cable tool drill rig.  A 10-inch bit was used that 
allowed the 10-inch diameter steel casing to follow the bit downward through the 
soils.  The 10-inch hole was drilled to a depth of about 34 feet bgs (approximately 
8 feet into bedrock).  Six-inch diameter steel casing was then sealed into the rock 
using Portland cement grout placed using a tremie pipe.  The 10-inch steel pipe 
was removed from the ground prior to well completion. 
After allowing the cement to set up for approximately four days, a 6-inch nominal 
diameter hole was drilled to a depth of 43.7 feet bgs.  The drilling was stopped 
when the bit was observed falling through a fractured zone.  The hole was bailed 
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dry using the rig bailer and recovery was monitored to identify the zone’s 
adequacy for producing enough water to be monitored. 
The remaining annular space outside the 6-inch steel casing was grouted, using 
a tremie pipe as the 10-inch starter casing was removed from the hole.  The well 
was then completed with a flush mount vault.  The boring and construction 
details for each of the wells installed are provided in the well log in Appendix C. 
The open borehole well was developed by purging with a pump until water quality 
parameters stabilized.  A dedicated submersible pump was installed in the well. 
MW-3 
Property access for MW-3 was not granted by the land owner. 
MW-4 Cluster 
Property access for MW-4 was not granted by the land owner to Parsons.  
Access was obtained by the USGS, who installed wells MW-4A, MW-4B and 
MW-4.  MW-4A was drilled using a cable tool drill rig.  A ten-inch borehole was 
advanced to approximately 20 feet.  The borehole was bailed dry and a sample 
for field GC analysis was collected.  This sample contained PCE at a 
concentration less than 5 µg/L (Table 3.12).  Six-inch steel casing was installed 
in the borehole and was grouted with Portland cement grout from 12 feet to 20 
feet bgs.  The annular space above the Portland grout was left open to allow for 
sampling of the shallow interval, which was performed on April 28, 2009, after 
which the remaining annulus was grouted to the surface.  The field GC 
concentration of the annular sample was approximately 6 µg/L. 
The open-hole interval of MW-4A was drilled with a 6-inch cable tool bit.  The 
open hole interval is from 20 feet to 28 feet bgs.  An intermediate sample was 
collected by bailing the hole when it was open from 20 to 26 feet bgs.  The field 
GC indicated that PCE was present at approximately 430 µg/L.   
Monitoring well MW-4B was installed as a result of the detection of PCE in the 
interval of 20 to 28 feet bgs in MW-4A.  A 14-inch hole was drilled using the cable 
tool rig to a depth of 40 feet.  Ten-inch steel casing was grouted in the borehole 
from 28 to 40 feet bgs.  The water remaining in the borehole was flushed with 
potable water and bailed out six times.  The concentration of water inside the 
casing dropped from over 200 µg/L to approximately 8 µg/L.  A 10-inch borehole 
was cable tool drilled from 40 to 63 feet bgs.  A sand unit believed to be the 
Swan Creek sandstone was encountered from 46 feet to 54 feet bgs.  Field GC 
analyses indicated that the PCE concentration in the cuttings increased from 10 
µg/L at 46 feet bgs to greater than 100 µg/L within this sand interval.  The 
concentration in the cuttings increased to greater than 400 µg/L at 63 feet bgs 
where a possible thin sand layer was encountered.   
Six-inch steel casing was installed to a depth of 63 feet bgs.  Grout was used to 
seal the casing from 56 to 63 feet bgs, leaving an annulus between the six and 
10-inch casings open from 40 to 56 feet bgs.  This included the sand believed to 
be the Swan Creek sandstone.  A 6-inch borehole was drilled, with the PCE 
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concentration decreasing in the cuttings from 9 µg/L at 65 feet bgs to 1 µg/L at 
80 feet bgs.  At 85 feet bgs, the concentration of PCE in the cuttings rose to 25 
µg/L, and 140 µg/L at 90 feet bgs.  The water level in the annulus between the 
six and 10-inch casings dropped, indicating a leak in the seal for the 6-inch 
casing.  Drilling was halted at 91.5 feet bgs and a 3-inch galvanized steel casing 
was installed.  Grout was placed through a tremie pipe from 50.3 feet to 91.5 feet 
bgs.  After the well was completed, additional grout was added at 40 feet bgs, 
with sand placed from 40 feet to near the surface.  An NX core hole was drilled 
from 91.5 feet to 130 feet bgs to provide the open hole for the monitoring well.   
MW-5UB 
The final location of MW-5UB was moved 500 feet northwest to the back yard of 
the residence of domestic well JS-07, to a location that was acceptable to the 
property owner.  In addition, grab sample results from the installation of the 
Benson domestic well (PA-55) indicated shallow groundwater contained no 
detectable concentrations of PCE, which provided an indication that the eastern 
boundary of PCE in groundwater did not extend as far east as the originally 
proposed location of MW-5. 
MW-5UB was drilled using a cable tool drill rig.  A 10-inch hole was drilled to 
approximately 20 feet bgs.  During drilling, water was running into the hole at 
approximately 12 feet bgs.  An intermediate water sample (MW5-GW01-020.0-
080616) was collected at this depth for VOC analysis.  A 6-inch steel casing was 
set in bentonite to prevent downward migration of water in the borehole annulus. 
Drilling continued with a 6-inch bit.  Because an unexpected volume of water was 
accumulating in the boring, at approximately 50 feet bgs the boring was pumped 
dry and a downhole camera was deployed.  Water was observed entering the 
hole at about 23 feet bgs, signaling possible leakage through the annulus.  The 
volume of water entering the borehole at this shallow a depth and the consistent 
flow was considered unusual based on the experience of both the site geologist 
and the well driller.  The well location is near the drain fields of the septic 
systems of two houses.  Water entering the well at this shallow depth could be 
largely from these drain fields. 
After pumping the boring dry, a downhole packer was installed at a depth of 
approximately 30 feet bgs.  After several hours, the water levels were measured 
both inside the packer assembly (influenced by the borehole below the packer), 
and outside the packer assembly (influenced by the borehole above the packer).  
The head difference was approximately three feet (water level in upper section of 
borehole was higher).  A pump was then installed through the packer and the 
borehole below the packer was pumped dry.  During pumping, the water level in 
the borehole above the packer dropped. 
The packer was left in the hole overnight, and the water levels returned to their 
pre-pumping stages (about three feet of head difference).  The bottom was 
pumped out again, and a downhole camera was deployed.  Water was observed 
entering the borehole at the bottom of the packer.  The packer was then removed 
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from the borehole.  Approximately 2.5 feet of bentonite seal was remaining above 
the packer, indicating an adequate seal.   
Based on these observations, a 2-inch screened PVC well was installed rather 
than an open hole well.  This method would allow the chloride-impacted water to 
be sealed off , but would allow water from the uppermost bedrock production 
zone (the intended target zone for this well) to be sampled.  The screened 
interval for this monitoring well is in a zone of gray dolostone with some cherty 
fragments and shale. 
The well was constructed of 15 feet of 2-inch diameter PVC screen.  Two-inch 
diameter PVC riser pipe was installed above the screen with a centralizer on the 
deepest section of pipe.  Sand was placed through a tremie pipe to one foot 
above the screened interval.  Bentonite grout was tremmied into the annulus 
from the top of the sand to the surface.   
MW-5UB was developed by bailing 2.5 well volumes from the borehole.  Water 
quality parameters (pH, conductivity, turbidity, dissolved oxygen, temperature, 
and oxygen reduction potential) were measured during development, and 
stabilized.   
MW-6 Cluster 
A cluster of three monitoring wells was installed at the MW-6 location.  The three 
wells were drilled using a combination of air rotary and water-circulation coring.   
The initial DPT boring encountered refusal at 10.2 feet bgs.  Based on the PID 
headspace screening, one soil sample (MW6-SS01-007.0-080514) was collected 
and shipped to the laboratory for VOC analysis.  However, because of the 
shallow bedrock, there was no accumulation of groundwater in the borehole.   
The shallowest of the monitoring wells at the MW6 cluster is MW-6US, with a 
target monitoring zone of the upper sandstone marker bed of the Cotter 
Dolomite.  An air rotary rig was used to drill an 8-inch diameter hole to a depth of 
24.8 feet bgs, with 8-inch diameter steel casing set to about 15 feet bgs.  This 
steel casing was not grouted/cemented in; it was installed to keep the hole open 
in the overburden.  Four-inch diameter PVC casing was installed from the 
surface to 24.8 feet bgs, and the bottom four feet were sealed using grout placed 
through a tremie pipe.  The remainder of the annulus was filled with bentonite 
chips.  Below 24.8 feet, the boring was cored with HQ conventional tooling to a 
total depth of 73 feet bgs.  MW-6US was developed by pumping multiple well 
volumes of water from the well.  A dedicated submersible pump was installed in 
the well. 
The second well at the MW-6 cluster, MW-6SW, was installed immediately south 
of MW-6US.  An 8-inch diameter steel casing was cemented into a 10-inch 
diameter hole to a depth of 27 feet bgs.  Below this, an 8-inch hammer bit was 
used to drill to a depth of 125 feet bgs.  Four-inch diameter PVC casing was 
lowered into the boring.  The bottom five feet were sealed with grout placed 
through a tremie pipe.  The remaining annular space was grouted with a 
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bentonite/cement slurry.  From 125 to 141 feet bgs, the boring was drilled with 
HQ core tooling. 
The Swan Creek sandstone member of the Cotter Dolomite was the target zone 
for MW-6SW.  The core contains sand between about 131 and 136 feet bgs.  
The monitoring well was left as an open hole, and was completed with a flush 
mount vault at the surface.  MW-6SW was developed by pumping and bailing 
until water quality parameters stabilized.  A dedicated submersible pump was 
installed in the well. 
The final monitoring well drilled at the MW6 cluster, MW-6R, was installed 
approximately 25 feet south of MW-6SW.  An 8-inch diameter steel casing was 
installed to 27 feet bgs.  An 8-inch diameter hammer bit was used to drill to 393 
feet bgs.  Return water samples were collected for analysis by the USGS during 
drilling.  Four-inch diameter PVC casing was installed to 393 feet.  NQ wireline 
core tooling was used to drill to a total depth of 450.8 feet bgs. 
The target zone for this monitoring well was the Roubidoux Formation, a unit 
assumed to produce a large percentage of the water in the local domestic wells.  
A number of thin (12 to 18 inches thick) sandstone layers were present in the 
upper part of the formation, but the actual sandstone unit was reached at about 
427 feet bgs.  MW-6R penetrates approximately 24 feet into the sand of the 
Roubidoux Formation.   
MW-6R was developed by pumping approximately 800 gallons of water from the 
well.  A dedicated submersible pump was installed in the well. 
MW-7 Cluster 
Two monitoring wells were installed at the MW-7 location; MW-7US targeting the 
upper sandstone marker bed of the Cotter Dolomite, and MW-7SW targeting the 
Swan Creek sandstone member of the Cotter Dolomite. 
A DPT boring was advanced prior to installation of monitoring wells.  The DPT 
reached refusal at 6.9 feet bgs.  The weathered bedrock in the shoe of the 
sampler was friable sandstone.  Based on the PID headspace screening, one soil 
sample was collected and shipped to the laboratory for VOC analysis.  There 
was not enough groundwater in the borehole to collect a sample.   
MW-7US was installed using the cable tool method.  At 9.5 feet, an intermediate 
sample was collected for laboratory analysis.  PCE was not detected in this 
sample.  MW-7US was drilled to 15 feet bgs with a 10-inch diameter bit, and 6-
inch diameter steel casing was grouted into the boring.  Below the casing, a 6-
inch diameter bit was used to advance the boring to a total depth of 26 feet bgs.  
The monitoring well was left open to the formation – the upper sandstone marker 
bed from 15 to 20 feet bgs, and a mixed zone of dolostone and sandstone to 
depth. 
MW-7US was developed by pumping until water quality parameters stabilized.  
While installing a dedicated submersible pump into MW-7US, it was discovered 
that the open portion of the borehole was blocked off at about 20 feet bgs.  The 
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blockage was removed using a steel point that was welded to the end of a heavy 
gauge steel pipe.  The pipe was allowed to fall into the hole to break up the 
restriction.  A 5-foot section of 2-inch diameter PVC screen with a 20 foot section 
of riser pipe was lowered to the bottom of the well to keep the well open.  The 
dedicated submersible pump was then installed for future sampling of the well. 
Because PCE was detected in the upper sandstone marker bed at the MW-7 
location, a second well was drilled to target the Swan Creek sandstone member.  
This well, MW-7SW, was drilled to 94 feet bgs using the cable tool method. 
A 12-inch diameter hole was drilled to a depth of 41 feet bgs and 8-inch steel 
casing was installed.  The boring was deepened using an 8-inch diameter bit to 
drill to a depth of 75 feet bgs.  This interval was cased (to seal off water from 
above) with 5-inch diameter galvanized steel casing.  PCE was detected in drill 
cuttings at up to 17.4 µg/L  The lack of PCE in the initial sample from the 
completed MW-7SW (Table 3.12) indicates that the presence of PCE in the drill 
cuttings is likely due to (1) water from the upper sandstone marker bed interval 
left inside the casing following grouting; and (2) PCE in the drill water tank from 
rinsing cuttings in a shallow zone in the tank when water in buckets was iced 
over. 
The total depth of MW-7SW was achieved by advancing a 5-inch diameter bit to 
94 feet bgs.  The bottom section of the monitoring well was left open to monitor 
the water in the Swan Creek sandstone member of the Cotter Dolomite, which 
was logged at approximately 86 to 92 feet bgs. 
MW-7SW was pumped until water quality parameters stabilized, to develop the 
well.  A dedicated submersible pump was installed in the well.   
MW-8US 
The MW-8 monitoring well location was moved from the proposed location in the 
Work Plan for two reasons:  (1) at the proposed location, the City of New Haven 
has plans to build a road that would allow access to potential new facilities in the 
industrial park, requiring the well to be placed within two feet of the edge of an 
embankment (unsafe working conditions), and within a buried communication 
cable corridor; (2) the proposed location was directly adjacent to the open lot 
immediately north of the former Kellwood facility, very near previously installed 
monitoring wells; thus information gathered from the well would not be as useful 
as information gathered from a location further away.  Therefore, with USEPA’s 
approval, MW-8US was moved east-northeast to the eastern edge of the City of 
New Haven’s industrial park property. 
The new location for MW-8US was chosen to provide information from east of 
the source area.  This information was warranted because of confirmed PCE 
concentrations in the residential well at JS-27, and conflicting analytical results at 
the unused industrial well at JS-25. 
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A DPT boring was advanced to refusal at 19.6 feet bgs.  Based on the PID 
headspace screening, one soil sample was collected for VOC analysis.  There 
was not enough groundwater in the borehole to collect a sample.   
MW-8US was drilled using the cable tool method to allow for a more precise 
delineation of lithologic zones.  MW-8US was installed to target groundwater in 
the upper sandstone marker bed of the Cotter Dolomite.  The well was drilled to a 
total depth of 95 feet bgs.  Because a groundwater sample was not collected 
from the overburden, the first encountered groundwater (at 40 feet) was collected 
for VOC analysis.  PCE was not detected in this sample. 
MW-8US was completed with 2-inch diameter PVC screen and riser (screened 
from 85 to 95 feet bgs).  A sand pack was installed from 95 to 79 feet bgs using a 
tremie pipe, and the remainder of the annulus was grouted with bentonite.   
The well was developed by pumping until water quality parameters were stable 
and the water ran clear.  A dedicated submersible pump was installed in the well. 
MW-9 Cluster 
A cluster of three monitoring wells was installed at the MW-9 location.  Although 
originally planned to be installed on the south side of the asphalt parking lot at 
116 Industrial Drive, the property owners (Redbird, LLC) requested that the wells 
be installed in the gravel lot on the north side of the asphalt parking lot. 
The cable tool method of drilling was utilized for the shallower two wells of the 
cluster.  The DPT boring at this cluster location reached refusal at 6.8 feet bgs.  
Based on the PID headspace screening, one soil sample was collected and 
shipped to the laboratory for VOC analysis.  There was not enough groundwater 
in the borehole to collect a sample (groundwater was measured at 6.6 feet bgs).   
MW-9US was targeted for monitoring the first encountered water in bedrock.  
After discussions between the USGS and Parsons, the determination was made 
to target the upper sandstone marker bed of the Cotter Dolomite.  As the cable 
tool bit was advanced, the boring was bailed dry of water and rock cuttings.  
Multiple samples were collected for VOC analysis by the USGS’s mobile GC, and 
none had detections of PCE (Table 3.12).  The upper sandstone marker bed unit 
was encountered between 43 and 51 feet bgs, and the boring exited the unit at 
51 feet bgs.  The boring was continued to a total depth of 57 feet bgs so that the 
entire upper sandstone marker bed unit was monitored.  Samples of the drill 
cuttings from this well were non-detect for PCE to a depth of 43.5 to 46.2 feet, 
where PCE was detected at less than 1 µg/L.  The maximum PCE concentration 
in cuttings during the drilling of MW-9US was just over 3 µg/L at a depth range of 
48.5 to 51 feet.  A laboratory analysis of a sample of groundwater from the open 
borehole at 31 feet was non-detect for PCE. 
The well was constructed with 15 feet of 2-inch diameter PVC screen at the 
bottom of the boring, and completed with 2-inch diameter PVC riser.  A sand 
pack was installed from 57 to 39 feet bgs, and the annular space above filled with 
bentonite chips.   
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MW-9US was developed by using a combination of surging with a bailer and 
purging with a 12-volt sample pump.  More than three well volumes of water were 
purged from the well and water quality parameters stabilized.  A dedicated 
submersible pump was installed in the well. 
The second well drilled at the MW9 cluster (MW-9SW) was completed to monitor 
the Swan Creek sandstone.  An 8-inch diameter steel pipe was pressure grouted 
to a depth of 66 feet bgs.  Pressure grouting was used because of the proximity 
of this well to the City of New Haven’s Well Number 3.  Pressure grouting would 
fill voids around the casing to prevent downward migration of shallow 
groundwater.  Analysis of multiple intermediate samples in the interval from the 
bottom of the outer casing to 100 feet did not indicate the presence of PCE.  . 
Four-inch diameter PVC casing was installed through the steel casing to a depth 
of 100 feet bgs, and sealed using grout placed through a tremie pipe.  The well 
was then completed to a total depth of 125 feet bgs by HQ coring.  Drill cutting 
samples from the open borehole section of the well did not indicate the presence 
of PCE.  However, the initial sample from the completed borehole indicated PCE 
at 2.2 µg/L The Swan Creek sandstone member was encountered between 
approximately 114 feet and 121 feet bgs.  The cored interval was left open.  
MW-9SW was developed by pumping multiple well volumes of water from the 
well.  A dedicated submersible pump was installed in the well. 
MW-9R was installed as a Roubidoux Formation targeted well.  MW-9R was 
drilled approximately 30 feet south of the other two wells in this cluster because 
the air rotary method was used.  This would minimize impacts from drilling on the 
existing wells. 
8-inch steel casing was installed to a depth of 139 feet bgs.  Water samples were 
taken during drilling from the discharge pipe of a diverter attached to the top of 
the surface casing.  These samples were analyzed by the USGS, and were non-
detect for PCE. 
The boring was then drilled to a depth of 373 feet bgs.  The borehole was 
advanced in 60-foot intervals, after which the hole was blown dry and a pump 
was placed in the borehole to purge as much water as possible.  Intermediate 
samples were collected for laboratory analysis from depths of 195 feet and 255 
feet bgs after purging several hundred gallons.  PCE was not detected in these 
samples.  Upon reaching a depth of 373 feet bgs, 3-inch diameter, galvanized 
steel pipe was pressure grouted with Portland cement.  Below the casing, the 
boring was cored using NQ tools to a depth of 421 feet bgs.  Because of the 
highly broken nature of the cored interval (Jefferson City Dolomite into the 
Roubidoux Formation), drilling was stopped short of the sand unit of the 
Roubidoux.  In order to keep the lower portion of the borehole open, 50 feet of 
slotted 1.25-inch diameter PVC pipe was placed into the hole.   
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MW-10UB 
Access to the proposed location of MW-10 was denied by the property owner; 
therefore, the final location was moved west-northwest to a Franklin County 
Highway Department right-of-way, in the area where Boeuf-Lutheran Road 
crosses the 500 tributary. 
Installation of MW-10UB began by probing, via DPT, until refusal at 16.8 feet 
bgs.  Based on the PID headspace screening, one soil sample (MW10-SS01-
008.0-080512) was collected and shipped to the laboratory for VOC analysis.  
Additionally, a groundwater sample (MW10-GW01-016.0-080512) was collected 
from the open borehole and shipped to the laboratory for VOC analysis.  Sample 
results are discussed in Section 3.3 of this report. 
For the same reasons identified for MW-5UB, the cable tool method of drilling 
was chosen over the air rotary method.  A 12-inch diameter steel pipe (driven in 
ahead of the drill bit) was used as a temporary surface casing to hold the hole 
open.  8-inch steel casing was cemented to a depth of 27 feet bgs. 
Drilling was continued with an 8-inch bit to 48 feet.  The accumulated cuttings 
and water were bailed from the boring every five feet.  Samples of the cuttings 
were collected for lithologic logging, and the water was periodically sampled for 
VOC analysis by the USGS via their mobile GC unit.  The well was completed as 
an 8-inch open hole from 27 feet to a total depth of 48 feet bgs, in a zone of gray 
to tan dolostone with a trace of chert and glauconitic shale. 
A submersible pump was utilized to develop the well.  The well was completely 
purged twice, and water quality parameters were recorded.  A dedicated 
submersible pump was installed in the well. 
During drilling events at MW-10UB none of the water samples analyzed by the 
USGS had detections of PCE. 
MW-11  
Property access for MW-11 was not granted by the land owner to Parsons.  
Access was obtained by the USGS, who installed MW-11.  MW-11 was drilled 
using a cable tool drill rig.  Six-inch steel casing was installed to approximately 25 
feet bgs.  The well was drilled to 92 feet bgs and completed by installing 20 feet 
of 2-inch PVC screen and riser.  A sand pack was installed from 64 feet bgs to 
the total depth.  Bentonite chips were placed in the borehole to a depth of 60 feet 
bgs.  A one-foot layer of sand was placed over the chips.  The remaining annulus 
between the bottom of the casing at 25 feet bgs and the top of the sand above 
the bentonite seal at 61 feet bgs was left open to allow for sampling of the 
shallow interval.  Field GC samples collected during drilling did not indicate the 
presence of PCE.   
MW-12  
Property access for MW-12 was not granted by the land owner to Parsons, but 
access was obtained by the USGS.  The USGS installed MW-12 using a cable 
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tool drill rig.  Six-inch steel casing was installed to 25 feet bgs.  A six-inch 
borehole was drilled to 91 feet bgs.  The well has an open-hole completion.  The 
well has a one foot stick up of the six-inch casing.  Field GC samples collected 
during drilling did not contain PCE.   
MW-14US 
Because of the apparent northern and western migration of VOCs, as seen in 
MW-9US, MW-9SW and MW-7US, the USEPA requested that an additional 
shallow monitoring well be installed west of the source area.  The primary 
function of this well (MW-14US) was to better define the northern and western 
extent of impacted groundwater. 
A boring was started at the southeast corner of the New Haven High School 
building with a target zone of the upper sandstone marker bed of the Cotter 
Dolomite.  However, high PID screening results in the soil during the DPT phase 
of installation indicated that VOCs may be present.  Sample results from the 
groundwater sample collected at the overburden-bedrock interface confirmed the 
presence of PCE at this location with a concentration of 29 µg/L.  Since the 
primary function of the monitoring well is establish the plume boundary, the 
boring was sealed and a new location was chosen.  This original boring is 
designated as MW-14X.   
Access was granted by the City of New Haven and the City of New Haven Park 
Board for drilling and construction of a monitoring well on their property located 
just west of the New Haven High School.  A DPT boring was advanced at the 
revised location until refusal at 27.8 feet bgs.  A representative from the USGS 
was onsite to analyze soil and water samples.  USGS’s mobile GC showed no 
detections of PCE in the soil.  PCE was not detected in the groundwater at the 
overburden/bedrock interface.  A sample was collected and shipped to the 
laboratory for VOC analysis, and PCE was not detected in this sample.  
The cable tool method of drilling was used to allow for a more precise delineation 
of lithologic zones.  MW-14US was installed to target groundwater in the upper 
sandstone marker bed of the Cotter Dolomite.   
A 10-inch diameter bit was used to drill through the overburden and into bedrock 
to a depth of 33 feet bgs.  Approximately three feet of 10-inch steel casing was 
used as starter pipe for the boring.  An 8-inch diameter steel temporary casing 
was then installed in the hole to keep the overburden from collapsing as the 
borehole was cleaned and the well screen was installed.  The monitoring well 
was completed with 4-inch diameter PVC screen and riser.  The casing was 
pulled as the sand pack was installed.  Once the sand pack was in place, the 
remaining casing was removed and bentonite chips were added as the well seal.   
The well was developed by bailing dry multiple times and pumping until water-
quality parameters were stable and the water ran clear.  A dedicated submersible 
pump was installed in the well. 
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Information collected as a part of the monitoring well installations along with 
information available from previous investigations discussed in Section 2 and 
other tasks allow for a better understanding of the geology of the OU-2/OU-6 
area.  Logs of drill cuttings, core descriptions, and borehole gamma logs allow for 
the estimation of the elevation of the top of the bedrock, top of the upper 
sandstone marker bed, and the top of the Swan Creek member at a number of 
locations.   
The elevation of the upper surface of bedrock is shown in Figure 3.13.  The 
surface was defined based on logging boreholes during  monitoring well 
installation and direct push borings.  The point of refusal of the direct push 
borings is used as an approximation of the top of bedrock.  Bedrock is seen to 
drop steeply to the southwest of the open lot north of the former Kellwood facility.   
The top of the upper sandstone marker bed was calculated for 11 boreholes as 
shown in Table 3.13.  The interpretation of the top of the upper sandstone 
marker bed was based on descriptions of core, cable tool drill cuttings (typically 
collected at 2.5 to 3-foot intervals in the depth range where the upper sandstone 
marker bed is anticipated), and in air rotary drill cuttings.  The interpretations 
based on core descriptions have the greatest accuracy, as the lithology is 
continuously observed intact.  Cable tool drill cuttings are collected from the 
vertical interval between the previous bailing of the cuttings and the current 
bailing of the cuttings.  Incomplete flushing of the borehole during the bailing of 
the cuttings and the action of the bit stabilizer can result in cuttings from higher 
intervals being included in the sample as well.  Therefore, the cuttings represent 
a range of depths.   
Cuttings from air rotary drilling are blown out of the borehole through a diverter 
and then are carried through a discharge pipe to a roll off box.  The cuttings are 
caught on a strainer placed into the discharge.  There is a degree of uncertainty 
as to the depth from which cuttings collected from the discharge were from.  
There is a time lag from the generation of the cuttings at the bit face to when they 
arrive at the discharge point.  Buildup of cuttings in the diverter and discharge 
pipe occurs that can contribute cuttings from shallower depths in with the “fresh” 
cuttings.  Table 3.13 lists an estimated error range for the depth associated with 
the interpretation.  Structure contours of the top of the upper sandstone marker 
bed are presented in Figure 3.14.  In the area of concentrated data points 
surrounding the former Kellwood facility, the dip of the upper sandstone marker 
bed is to the south.  The upper sandstone marker bed was not observed at the 
MW-1 and MW-2 clusters and at MW-5UB, MW-10UB. 
The top of the Swan Creek Member was calculated for 17 boreholes as shown in 
Table 3.14.  The interpretation of the top of the Swan Creek was based on a 
combination of core description, cable tool cuttings, air rotary cuttings and 
gamma logs.  In the immediate area of the former Kellwood facility, the dip of the 
top of the Swan Creek member is to the south-southeast (Figure 3.15).  This dip 
is opposite the regional dip, which is to the north.  This dip reversal appears to be 
the result of an anticline in the vicinity of MW-9SW and a syncline in the vicinity 
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of JS-37.  Both plunge to the east-northeast.  The top of the Swan Creek 
member in JS-36, JS-14, and MW-7SW is low compared to MW-11, JS-37, and 
BW-21.  This suggests the potential for a structure trending roughly north-south 
between these sets of wells.  A structure in this vicinity would be consistent with 
the results of surface geophysical studies performed as a part of the Residential 
Well Investigation in 2004 that identified electrical resistivity anomalies near the 
western margin of the industrial park (Powers, 2004); the depression in the 
bedrock surface identified in the direct push borings (Task 2b); and the difference 
in lithology between adjacent wells BW-21A and BW-22 identified by the USGS.  
A cross-section utilizing the gamma logs of JS-38, MW-2R, PA-55, MW-6R, BW-
21, MW-9R, and BW-7 is presented in Figure 3.16.  This cross-section illustrates 
the southward dip of the Swan Creek member (apparent dip on the cross-
section) shown on the structure contour map between MW-6R and MW-9R.   

3.1.2.5 Task 2e – Site-wide Groundwater Sampling 
Because of the extended period of time required to drill and construct the new 
monitoring wells, a round of groundwater sampling was started prior to 
completion of Task 2d.  Locations of monitoring wells are shown on Figure 3.1b.  
A summary of groundwater elevation data collected contemporaneously is in 
Table 3.15. 
The following wells were sampled in accordance with the Work Plan (newly 
installed wells are listed with an *): 

• MW1 cluster (MW-1S, MW-1T1, MW-1SW, MW-1UB*) 

• MW2 cluster (MW-2S, MW-2SW, -2T2, MW-2T3, MW-2R) 

• MW4 cluster* (MW4A, MW-4B, MW-4BS, MW4) (installed by the USGS) 

• MW-5UB* 

• MW6 cluster* (MW-6US, MW-6SW, MW-6R) 

• MW7 cluster* (MW-7US, MW-7SW) 

• MW8* 

• MW9 cluster* (MW-9US, MW-9SW, MW-9R) 

• MW-10UB* 

• MW11* (installed by the USGS) 

• MW12* (installed by the USGS) 

• MW13 

• MW-14US* 

• MW-101 

• MW-102 
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• MW-103 

• BW-20 

• BW-21 

• BW-21A 

• BW-22 
In addition to the monitoring wells listed above, five sentinel wells were chosen 
from local residences.  The “sentinel” wells sampled included: 

• JS-20 – Selected to identify a westward migration of VOCs known to exist 
in the vicinity of JS-14 and JS-36; 

• JS-15 – Selected to identify an eastward migration of VOCs known to exist 
at JS-37, and the MW-1 cluster; 

• JS-39 – Selected to identify a northeastward migration from VOCs known 
to exist at the MW-2 and MW-4 clusters as well as northward migration of 
VOCs known to exist from the JS-38 and JS-52 vicinity; 

• JS-40 – Selected to identify a potential eastward migration of VOCs 
known to exist from the area of JS-38 and JS-52 as well as the MW-2 
and MW-4 clusters; and, 

• PA-53 – Selected to identify a potential southward migration of VOCs 
known to exist from the area of JS-38 and JS-52 as well as the MW-2 
and MW-4 well clusters. 

Also, as presented in Section 3.1.8 (Deviations from the RI/FS Work Plan), the 
former industrial well at Beaver Brand Hats (JS-25) was sampled.  The USEPA 
requested that this RI report be prepared following the initial round of site-wide 
monitoring well sampling.  Three additional rounds of site-wide groundwater 
sampling will be performed with the next event scheduled for early 2010. 
The sampling protocol described in SOP 8 of the FSP was followed for the 
monitoring wells.  The sampling protocol described in SOP 7 of the FSP was 
followed for residential wells.  In summary, the wells were pumped until a 
minimum of 1.2 well volumes were purged.  Indicator parameters were monitored 
at 5-minute intervals.  When the indicator parameters were within the defined 
range of stability, the sample was collected into pre-preserved sample 
containers.  The samples were handled under chain-of-custody procedures and 
packaged for shipment to the laboratory as described in SOPs 11 and 12.  
Analytical results are discussed in Section 3.3. 
Analytical results are summarized on Figures 3.12a through d, and on Table 
3.10.  Complete results are contained in Appendix J. 
PCE was detected in 15 of the 41 samples collected.  The concentration of PCE 
in nine of the samples exceeded the screening criteria.  TCE and/or 1,2-DCE 
were detected in six samples, with the screening criteria exceeded in five 
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samples.  Five samples were analyzed for SVOCs, pesticides/PCBs and 
selected metals.  SVOCs were positively identified in two samples, but at 
concentrations that were well below the screening criteria.  One of the samples 
that contained SVOCs was from MW-101, located adjacent to the open lot north 
of the former Kellwood facility, and also contained PCE at a concentration of 16 
µg/L.  Sample MW6US-GW01-090309 contained naphthalene and 2-
methlynaphthalene at estimated concentrations below reporting limits but above 
instrument detection limits, but did not contain PCE at detectable concentrations.  
Pesticides and PCBs were not detected in any of the samples.  None of the wells 
contained metals at concentrations above the screening levels. 
The maximum nitrate concentration detected was 7 mg/L in MW12-GW01-
090514.  Most nitrate concentrations were less than 2 mg/L, with nine samples 
that were below the method detection limit.  Nitrate concentrations were largely 
non-detect, with a maximum concentration of 0.44 mg/L in BW20-GW01-090319.  
Sulfate concentrations ranged from 4.5 to 330 mg/L (in BW22-GW01-090324 and 
BW20-GW01-090319, respectively).  Chloride concentrations ranged from 1.9 
mg/L in BW21-GW01-090324 to 100 mg/L in MW9SW-GW01-090312.  Most 
samples were non-detect for sulfide, ethane, and ethylene.  Methane ranged 
from non-detect to 68 mg/L in MW12-GW01-090514.  Ammonia concentrations 
were generally low, with a maximum concentration of 1.3 mg/L in BW20-GW01-
090319.  An evaluation of these parameters with regard to the potential for 
natural attenuation is presented in Section 5.3.4. 
Five wells tapping the lower Jefferson City and/or Roubidoux Formations had 
positive detections of PCE.  These included the four residences with whole-
house treatment systems (JS-14, JS-36, JS-38, and JS-52) and JS-25.  The four 
wells with whole-house treatment systems and the city well were sampled as a 
part of the on-going monitoring of the treatment systems rather than as a part of 
Task 2e.  These samples are analyzed using the drinking water method (524.2) 
rather than Method 8260B.  However, the sampling events were coordinated to 
provide contemporaneous data, and the results are included in this discussion of 
Task 2e.  The highest PCE concentration detected among these five wells was at 
JS-36.  Three of the monitoring wells tapping the Swan Creek Sandstone 
Member of the Cotter Dolomite had PCE detected, but at concentrations below 
the screening level of 5 µg/L.  Six wells that tap the uppermost bedrock and/or 
the upper sandstone marker bed of the Cotter Dolomite contained detectable 
concentrations of PCE.  The highest PCE concentration was detected in BW-20, 
which has had free-phase product present and is open to the uppermost 
bedrock.   
During the drilling of MW-10UB, none of the water samples analyzed by the 
USGS had detections of PCE.  These results indicate that the shallow 
groundwater in the area is not directly impacted by the water in the 500 tributary, 
which contained PCE at 4.5 µg/L. 
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3.1.2.6 Task 2f – Aquifer Testing 
Two forms of aquifer testing were performed in the OU2/OU6 area:  single-well 
tests (slug tests) and a pumping test.  The primary intent of these tests was to 
characterize the hydraulic interconnectivity of the various bedrock flow systems; 
secondly, the tests were used to evaluate inter-aquifer characteristics. 
Single-well Tests 
Slug tests were performed on 18 wells: 

• MW-1 cluster (MW-1S, MW-1T1, MW-1SW, MW-1UB) 

• MW-2 cluster (MW-2S, MW-2SW, MW-2T2, MW-2T3) 

• MW-5UB 

• MW-6 cluster (MW-6US, MW-6SW, MW-6R) 

• MW-7 cluster (MW-7US, MW-7SW) 

• MW-8-US 

• MW-9 cluster (MW-9US, MW-9SW) 

• MW-10UB 
Slug tests were not performed on MW-9R or on MW-14US as these monitoring 
wells had not been completed at the time of the tests.  In addition, an equipment 
malfunction prevented data collected at MW-9SW from being read.  The 
response of water levels to the introduction of the slug in MW-5UB did not follow 
a typical response by stabilizing prior to reaching the initial water level; therefore, 
the data were not analyzed.  The test was not repeated since slug tests in other 
wells in the upper bedrock were performed. 
Falling head slug tests were performed by lowering a slug (constructed of PVC 
pipe filled with neat cement) into the monitoring well a few feet below the static 
water level.  This slug caused an immediate rise in water level because of the 
addition of the slug’s volume.  Water levels in the well were recorded, via a 
pressure transducer set in the well prior to the insertion of the slug, as it declined 
over time.  Typically, the test was allowed to run until the water level had 
returned to within at least five percent of the static (pre-test) water level. 
Rising head slug tests were also performed on each of these monitoring wells by 
removing the slug from the well causing an immediate lowering of the water level.  
As with the falling head tests, the water levels were recorded as they returned to 
within approximately five percent of static levels.  Water levels were also checked 
manually to confirm the transducer’s readings. 
Because of the rapid recovery of some wells (particularly the deeper wells), 
multiple tests were conducted to confirm results.  Also, some of the shallower 
wells that had static water levels within the screened/sand packed area had quick 
recoveries because the water displaced by inserting the slug simply went into the 
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sand pack and immediately drained back into the well.  Results from tests on 
these wells are not considered reliable. 
Results of the slug tests, including individual and average hydraulic conductivity 
(permeability) values, are shown on Table 3.16.  Complete data from the tests 
are provided in Appendix G.   
The software program AQTESOLV (version 3.50) was used to analyze the slug 
test data.  The change in water level and time from the slug introduction or 
removal was input into the program, in conjunction with data on the well 
construction and aquifer geometry.  Most of the wells had a response that 
matched with the Cooper-Bredehoeft-Popadopulos method.  This method is a 
type curve fit method for confined aquifers that accounts for a fully penetrating 
well.  The data from most of the wells matched the Cooper-Bredehoeft-
Popadopulos type curve better than the straight line methods (Bouwer and Rice 
or Hvorselev) despite the ability of these methods to account for partial 
penetration.  In instances where the water level response does not have a good 
fit with the Cooper-Bredehoeft-Popadopulos curves, the Bouwer and Rice 
straight line method was utilized.  The AQTESOLV output for the Cooper-
Bredehoeft-Popadopulos presents the aquifer property of transmissivity rather 
than hydraulic conductivity.  The hydraulic conductivity is calculated by dividing 
the transmissivity by the aquifer thickness.  Input parameters, curve fits, and 
calculated hydraulic conductivity (or transmissivity) values are presented in 
Appendix G. 
Six wells completed in the upper sandstone marker bed and/or uppermost 
bedrock were tested.  Five of these wells had a response that fit the Cooper-
Bredehoeft-Popadopulos curve equal to or better than the Bouwer and Rice 
straight line method.  Well MW-10UB had a better fit with the Bouwer and Rice 
unconfined straight line method.  The average hydraulic conductivity for the 
upper bedrock and upper sandstone marker bed wells was 1.5 feet per day 
(ft/day) (see Table 3.16 for results).  MW-7US had the highest hydraulic 
conductivity, dominating the average value, with the other wells in this group 
typically ranging from 0.1 to 0.2 ft/day.  These are considered relatively low 
values. 
Four monitoring wells tapping the Swan Creek sandstone member were tested.  
These wells had a response that fit the Cooper-Bredehoeft-Popadopulos curve.  
The average hydraulic conductivity of these wells was 0.22 ft/day.  Only one 
Roubidoux well had slug tests performed.  The average hydraulic conductivity of 
the five tests conducted in MW-6R was 0.86 ft/day (relatively low).  The USGS 
performed slug testing on BW-21 (USGS, 2003).  The hydraulic conductivity for 
BW-21 is reported by the USGS to range from 1.7 to 3.8 ft/day.  This range is 
slightly higher than the range of 0.34 to 1.4 ft/day established for MW-6R, 
however, differences of this magnitude are not uncommon, even within the same 
geologic interval over relatively short distances.  The two overburden wells, MW-
1S and MW-2S had high hydraulic conductivity values (18 ft/day and 14 ft/day, 
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respectively), which may reflect the impact of the filter pack on these screened 
wells. 
Pumping Test 
A pumping test was used to characterize the interconnectivity of the various 
bedrock flow systems within the site.  The pumping test performed during this RI 
was conducted differently from the methods described in the Work Plan because 
of concerns from the City of New Haven.  An alternative method (described 
below) was proposed to, and concurred with by, the City of New Haven, the 
USEPA, and the USGS.  This alternative method provided adequate results for 
evaluation of the interconnectivity of the bedrock flow systems. 
The test was conducted from July 17 through August 6, 2009.  Pressure 
transducers (to monitor water levels) were placed in the following wells for the 
duration of the pumping test:  MW-9R, MW-9SW, MW-9US, MW-6R, MW-6SW, 
MW-6US, BW-21, JS-25, BW-7, City Well W4, and City Well W3.  Because of the 
construction of the pump head at W3, the transducer was attached to the air line 
that extended down the well to approximately 380 feet below top of casing (btoc).  
Accordingly, the pressure readings on the air line are approximate, and are 
discussed in more detail in Section 3.3.2.6.  The transducers in each well were 
set to read depth to water from a set zero point (typically the top of casing) – this 
allowed a direct correlation between the transducer readings and the manual 
water level readings collected using an electronic water level meter. 
Some transducers were installed prior to the start date on July 9, 2009, but the 
remaining transducers were installed on July 17, 2009.  The test began on July 
17, 2009 at approximately 1430 hours.  The transducers were taken offline by the 
afternoon of August 6, 2009. 
Rather than monitoring the water levels in these wells for 14 days while W3 
pumped (as described in the Work Plan and Field Sampling Plan), the test was 
conducted over 21 days while the two city wells (W3 and W4) alternated their 
pumping schedules. 
Standard procedure for the City of New Haven is to pump from one of their two 
wells each day, as needed, to maintain a required volume of water in their 
towers.  The well from which water is pumped is automatically switched on a 
daily basis; therefore, each well only produces water every other day.  The only 
way that both wells would be pumping at the same time would be for a high 
water-use emergency to occur, such as a major fire.  No emergencies occurred 
during the test.  For the purposes of this test, the wells were allowed to run on 
their normal schedule through July 20 (4 days).  From July 21 to 27 (7 days), the 
wells were set to pump only from W4 (on demand only).  From July 28 through 
August 4 (8 days), the pumps were switched to pump only from W3 (on demand 
only).  On August 5, the pumps were returned to their normal schedule, and the 
test was terminated on August 6 (2 days). 
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The transducers were downloaded every two to three days during the test, and 
water level readings were manually confirmed.   
A total of 17 cycles of pumping of the city wells occurred from the time that the 
transducers were placed in the wells monitored to the end of the test, excluding 
several short (less than 10 minutes) pumping periods.  These short pumping 
periods were performed to confirm that the monitoring equipment on the city 
wells (both the transducers measuring water level and the pump motor state 
recorders) was functioning properly.  The water levels in the wells being 
monitored showed fluctuations which were clearly not associated with the 
pumping of the city wells.  These fluctuations resulted in difficulties with 
distinguishing the effects of pumping.  The fluctuations appear to be related to 
barometric effects.  Water levels in the Roubidoux wells could be impacted by 
fluctuations in Missouri River stage.  The wells in the upper sandstone marker 
bed and the Swan Creek would not be impacted by changes in stage of the 
Missouri River, as they occur at elevations higher than the river level.  In addition, 
the fluctuations in the upper sandstone marker bed and Swan Creek wells were 
similar in magnitude and periodicity to the changes in the Roubidoux.  
A summary of the analyses (hydraulic conductivity and storativity values) are 
presented in Table 3.17.  Plots of the observed data with the type curve fit and 
input parameters are presented in Appendix G.  
The aquifer test indicates that a hydraulic connection is present between the 
Roubidoux Formation and the deeper strata from which the city wells produce 
their water.  However, the hydraulic conductivity values estimated for the wells 
tapping the Roubidoux Formation are significantly lower than the values 
estimated at W-4, indicating that a lesser hydraulic connection exists between 
the Roubidoux and the Gasconade and lower formations than within the 
Gasconade and lower formations. 
There is no discernible connection between either the Swan Creek sandstone 
member or the upper sandstone marker bed of the Cotter Dolomite and the strata 
from which the city wells produce their water. 
Pumping Well W-4:  The water level in well W-4 showed an immediate decline 
when the pump in W-3 turned on (and W-4 was not pumping).  Likewise, the 
water level in W-4 showed an immediate rise when the pump in W-3 turned off.  
The drawdown data from W-4 were input into the AQTESOLV for analysis of the 
aquifer’s hydraulic properties of hydraulic conductivity and storativity.  The 
analyses for the aquifer test assumed that the aquifer extended from the bottom 
of W-4 to the top of the Roubidoux Formation.  The Theis solution was utilized in 
the analysis, assuming a confined aquifer and allowing for analysis of wells with 
partial penetration of the aquifer.  Observation data from W-4 for five different 
pumping cycles of W-3 (including one prior to the deployment of the transducers 
in BW-7 and JS-25) were analyzed.  The hydraulic conductivity from the five 
pumping cycles ranged from 36 to 60 ft/day (considered in the high range).  The 
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storage coefficient (dimensionless) ranged from 0.00011 to 0.00014 (typical for 
confined aquifers).   
Pumping Well W-3:  At City well W-3 there was no access to the interior of the 
well to install a pressure transducer.  Therefore, a pressure transducer was 
installed in the air line at the output from an air compressor.  The air line 
produced water level measurements with a significant variability between 
readings, and a general decline in the indicated water level between periods that 
the compressor would refill the 4-gallon air reservoir.  Therefore, the data were 
not of sufficient quality to permit an analysis of drawdown in W-3 from pumping 
cycles of W-4. 
Non-pumping Wells:  The water level in each of the non-pumping wells being 
monitored was evaluated to identify responses to either the initiation or cessation 
of the pumping.  In some instances the water level in an individual well was rising 
at the time that pumping started in one of the city wells.  If a water level 
drawdown from the city well beginning its pumping cycle was present, the rate of 
rise of the water level would be expected to change to a lower rate at the time 
that the city well turned on, or shortly thereafter.  If the water level was declining 
at the time that pumping started, an increase in the rate of decline would be 
expected at the time that the pump turned on or shortly afterward.  A similar 
response to the end of the pumping cycle would be expected.  A decrease in the 
rate of decline or an increase in the rate of rise would be expected to occur at the 
time the pump shut off or shortly afterward.  If a time lag occurred between the 
start of the pumping cycle and the change in water level rise or fall, a similar time 
lag would be expected between the pump shut down and the decrease in the 
rate of water level decline or an increase in the rate of water level rise. 
A positive indication of an impact from the pumping of the city well on an 
individual well for a specific pumping cycle required an inflection (change in rate 
of rise or decline) related to the start of pumping, an inflection related to the 
stopping of pumping, and a consistent lag time between the change in pump 
state and the water level inflections.  None of the 17 pumping cycles produced a 
positive indication of response in the wells open to the upper sandstone marker 
bed or the Swan Creek sandstone member (MW-6US, MW-6SW, MW-9US, and 
MW-9SW).  In addition, a positive indication of a response to the pumping cycles 
was not observed in MW-6R, a Roubidoux well.   
MW-6 cluster: An analysis of the water levels in the three wells at the MW-6 
cluster indicated a close correlation between the water levels and changes in 
barometric pressure.  The transducers used for the aquifer test were vented so 
that the output of the transducers were reporting actual water level and pressure 
rather than differential pressures that require correction for changes in the 
barometric pressure.  The influence of barometric impacts to water levels was 
subtracted from the water-level fluctuations.  The method used to correct for 
barometric changes is similar to that established by Erskine (1991) for correcting 
effects of tidal fluctuations on well water-level data.  Barometric efficiency is 
calculated as the standard deviation of the well values by the standard deviation 
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of the pressure values.  Time lag (if any) is depicted using graphical means.  The 
drawdown data are then corrected for the barometric changes based on 
efficiency and change in barometric pressure.  In addition, long-term trends were 
subtracted.  The water levels in MW-6US, MW-6SW, and MW-6R were 
compared to the time of pumping of the city wells.  Although several instances 
were found where the adjusted water level did begin a decline near the time of 
the start of pumping and began to rise near the time of the end of the pumping 
cycle, close examination indicated that the start of the water level declines or the 
start of the water level rise would occur before the change in pumping status, and 
thus could not be a response to the pumping of the city well.  
BW-7:  Positive indications of drawdown were observed for 7 of the 17 pumping 
cycles in BW-7.  Analyses were performed on data from two of the cycles.  Water 
level fluctuations in the other cycles had influences that masked the impact of the 
pumping of the city wells.  The open interval of BW-7 extends significantly above 
the top of the Roubidoux Formation.  The well construction input was for a well 
that reached the top of the aquifer, assumed to be the top of the Roubidoux 
Formation.  Thus, the input understated the open length of the well.  In actuality, 
the water level in BW-7 is likely influenced by the lower portion of the Jefferson 
City Dolomite as well as the Roubidoux Formation.   
JS-25: Positive indications of drawdown were observed for 8 of the 17 pumping 
cycles in JS-25.  Analyses were performed for two of the cycles.  Water level 
fluctuations in the other cycles had influences that masked the impact of the 
pumping of the city wells.  The water level in JS-25 is influenced by the Swan 
Creek sandstone as well as the Roubidoux Formation, as evidenced by a static 
water level approximately 30 feet higher than other wells open to the Roubidoux 
Formation.  There is over an order of magnitude difference in the hydraulic 
conductivity and storativity values indicated from the July 26 pumping cycle and 
the July 27 pumping cycle.  This may be related to the ambiguity of selecting the 
initial water level and the drawdown where changes in water level independent of 
the effect of the pumping were present.   
MW-9R: Positive indications of drawdown were observed for 9 of the 17 pumping 
cycles for MW-9R (closest of the wells monitored to W-3).  However, only one of 
the pumping cycles yielded data for which a reasonable analysis could be 
performed.  The drawdown data for the July 26 pumping cycle were analyzed.  
The hydraulic conductivity and storativity indicated are both significantly lower 
than those indicated for other wells monitored.  One reason for this could be the 
fact that this well does not reach the sand interval of the Roubidoux Formation. 
BW-21: Positive indications of drawdown were observed for 14 of the 17 
pumping cycles in BW-21.  Analyses were performed for four of the cycles.  
Hydraulic conductivity values from the four pumping cycles ranged from 5 to 8.4 
ft/day (moderately high).  Storativity values ranged from 0.001 to 0.0024.   
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3.1.2.7 Task 2g – Surveying 
A final survey of the monitoring wells utilized in this RI (inclusive of USGS wells 
BW-20, BW-21, and BW-21A) was completed on September 1 and 2, 2009.  A 
temporary control point was set near the source area and was related back to the 
USGS benchmark located near Trinity Lutheran Church in New Haven.   
The USGS was also conducting a survey of the area during the same time frame.  
Results of their survey were used for points/monitoring wells where Parsons 
does not have access agreements, as well as for correlation. 

3.1.3 DNAPL Investigation (Task 3) 
The DNAPL investigation consisted of installing core holes into the upper portion 
of the bedrock in the area where the disposal of PCE occurred.  Core holes were 
drilled at selected nodes of the survey grid (see Figure 3.1a for locations).  
FLUTe™ liners were then placed in the borehole in accordance with FSP SOP 9.  
The FLUTe™ liners have a treated surface that produces a stain when it contacts 
free-phase hydrocarbons.  The FLUTe™ liners only indicate the presence of 
DNAPL at the point in time that the liner is in the borehole.  Areas where DNAPL 
may have previously been present, but is no longer present, would not leave an 
indication on the liner, even though residual PCE has sorbed onto the rock 
matrix.  Elevated PID readings were noted on the core at locations where DNAPL 
was not indicated to be present.  The possibility exists that the water circulation 
during coring displaced the DNAPL from the immediate vicinity of the borehole.  
This is not likely to lead to a false negative indication because the water 
circulation would have to push the DNAPL upward into the fracture, because if 
the fracture had a downward avenue for movement, however slight, the DNAPL 
would have already followed it.  The density of the displaced DNAPL would drive 
it back down in the fracture once the water circulation ceased.  The boreholes 
were purged following drilling, and the FLUTe™ liners were placed into the 
borehole and left for a minimum of two hours, and in many cases, were left in 
place overnight.  DNAPL displaced by the water circulation would have had 
sufficient time to flow back to the low point of the fracture adjacent to the 
borehole during this time. 
Note that because both borings for soil samples (Task 1) and DNAPL holes were 
advanced on the same surveyed grid, both soil boring and DNAPL core holes are 
identified by a letter followed by a number.  For the purposes of the boring logs 
and text, core holes have a hyphen separator, i.e., P-14, whereas soil borings do 
not have a hyphen, i.e., P14.  For analytical samples (and the figures which were 
generated using the analytical samples), the hyphen could not be retained.  
Therefore, on the analytical results tables and figures, the presence of a hyphen 
cannot be used as a guide.  However, the title of the figure or table is definitive in 
whether the information presented is from a soil boring (soil sample) or DNAPL 
core hole (aqueous sample). 
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The open lot north of the former Kellwood facility was overgrown and consisted 
of mounds and depressions prior to the DNAPL investigation.  The lot was 
prepared for the DNAPL investigation by clearing brush and pushing material 
from the mounds into the depressions.  Individual core sites were prepared by 
excavating to bedrock, drilling holes for rebar pins in the bedrock surface, and 
concreting a starter pipe consisting of 4-inch PVC pipe to the bedrock.  Holes 
that were located in areas other than the open lot north of the former Kellwood 
facility had a greater depth to bedrock.  In these instances, a pilot hole for the 
starter pipe was drilled to the bedrock surface using augers.  The starter pipe 
was then cemented into the borehole. 
The core rig was then set up over the starter pipe.  A PVC tee with a discharge 
pipe was placed onto the starter pipe to allow the circulation water and cuttings to 
be diverted into a steel cuttings tub.  The steel cuttings tub consisted of four 
chambers with baffles to allow cuttings to settle.  Water was added to the cuttings 
tub as necessary.  The amount of water lost during the coring process was 
recorded.  Samples of the return water were collected every 2 feet for potential 
analysis by the USGS using their field GC.  A conventional HQ core bit and 
barrel was used to drill the core hole.  The core was recovered when the 10-foot 
barrel was full, when blockage of the ports on the drill bit occurred, or when a 
target depth was reached. 
The core was removed from the core barrel and placed in PVC troughs for 
measurement of recovery and RQD, PID screening, and lithologic description.  
No PID screening was performed on the core from L-12 due to failure of the PID 
lamp.  The PID had a questionable calibration on the morning that A-14 was 
cored.  The core was placed in core boxes with wooden spacer blocks to indicate 
the depth of core runs and top and bottom depths of the core box.   
A FLUTe™ liner was then placed in the core hole by turning the first few feet of 
the liner inside out to form a pocket, clamping the liner to the top of the starter 
pipe and inverting the liner into the core hole by filling the pocket with water.  The 
steps for the FLUTe™ liner are described in Section 3.5.6 of the FSP.  The 
FLUTe™ liner was left in the borehole a minimum of two hours to allow the 
reactive liner to interact with potential NAPL.  The liner was then removed from 
the borehole and was turned right-side out and examined for stains indicating the 
presence of DNAPL.  Where DNAPL was indicated, the liner was laid out 
adjacent to the core along with a measuring tape, and photographed for 
documentation.   
The core hole was then sampled by purging with a 12-volt purge pump.  Attempts 
were made to purge at least as much water as was lost in the drilling process.  
When it was not possible to purge this volume, the borehole was pumped out at 
least three times.  Water was allowed to recover into the borehole prior to 
sampling with a disposable bailer. 
Core holes that had indications of DNAPL were allowed to accumulate DNAPL.  
Those holes that accumulated recoverable quantities of DNAPL were left open 
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for periodic monitoring and recovery of DNAPL.  Other boreholes were sealed by 
grouting with Portland cement through a tremie pipe. 
A total of 22 core holes were drilled as a part of the DNAPL investigation.  These 
core holes surround the former Kellwood facility to the north, west and south.  
The open area north of the former Kellwood facility contained 14 of the core 
holes.  DNAPL was positively identified on the FLUTe™ liners of 5 of the core 
holes as indicated on Figure 3.17.  The DNAPL detections were located primarily 
adjacent to the northern and northwestern portions of the former Kellwood 
facility.  The core logs are presented in Appendix C.  Photographs of the liners 
alongside the core are presented in Appendix F.   
The depth to bedrock was shown to increase markedly to the southwest, with 
depth to bedrock being 42 feet at F-8 compared to 10 feet at J-8 (90 feet north) 
and 11 feet at F-11 (90 feet east).  Cross sections through the core holes are 
presented in Figures 3.18a and 3.18b.  The average depth to bedrock for the 14 
core holes on the open lot north of the former Kellwood facility is just over 2 feet.  
The cores recovered exhibited numerous fractures, most of which were nearly 
horizontal.  No intervals of fractures or unique lithology were observed that could 
be correlated between holes.   
Three of the core holes with DNAPL were located at the southern portion of the 
open lot north of the north door of the former Kellwood facility (P-14, P-15, and 
Q-15.5).  DNAPL was detected in these three holes at depths ranging from 4.4 to 
18.1 feet.  DNAPL was also indicated on the liners from 22.7 to 22.9 feet in P-14 
and from 18.9 to 20.8 feet in P-15; however, these detections appeared to result 
from accumulation of DNAPL in the borehole prior to liner installation rather than 
presence of DNAPL in fractures in these intervals.   
Two core holes near the northwest corner of the former Kellwood facility (L-12 
and N-12) had DNAPL detected by the FLUTe™ liner.  The DNAPL was 
indicated over a longer interval in these holes compared to the holes on the 
vacant lot north of the former Kellwood facility.  One of the two intervals in L-12 
was over 6 feet long (4.6 to 11.4 feet).   
Following the drilling of the core hole and the installation of the FLUTe™ liner, 
the core holes were purged for groundwater sampling.  Groundwater was 
sampled from each core hole, with the exception of P-15.  A summary of 
detections is presented in Table 3.18.  PCE was detected in each of the 
groundwater samples analyzed.  Only one of the 21 samples did not contain PCE 
above the screening criterion.  The highest concentration of PCE was estimated 
at 240,000 µg/L.  TCE and/or 1,2-DCE were detected in 15 of the samples, 
including three of the four samples from holes where DNAPL was detected.  
Eleven (11) of the samples contained TCE and/or 1,2-DCE at concentrations 
greater than the screening criterion.  The break-down product vinyl chloride was 
not detected in the samples; however due to the dilution necessary to analyze for 
PCE, the detection limit for vinyl chloride was elevated.   
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As expected, the highest concentrations of VOCs correlated with the presence of 
DNAPL, adjacent to the northern and northwestern portions of the former facility. 
Core hole L-12 as well as USGS monitoring well BW-20 were gauged quarterly 
to identify whether DNAPL had accumulated in the borehole.  When greater than 
0.03 feet of DNAPL was detected in the borehole, a peristaltic pump was used to 
remove the DNAPL.  Approximately 6,200 ml of DNAPL has been recovered.  
The gauging and recovery effort in core hole N-12 discontinued in April 2008, 
due to the lack of DNAPL.   

3.1.4 Sediment and Surface Water Investigation (Task 4) 
Surface Water 
Sixteen surface water samples were collected as a part of the RI (see Figure 
3.1c).  Four of the samples were collected by USGS, three of which were on 
property to which Parsons was not granted access.  Samples were not collected 
from two proposed locations.  Several other sample locations were moved to 
alternate locations to gain access either from a cooperative property owner or to 
reach a public right-of-way.  Two of the surface water samples were collected 
from the same location at different times. 
Surface water samples were collected in accordance with Section 3.5.7.1 and 
SOP10 of the FSP.  Attempts were made to use a flow meter to gauge the flow of 
the surface water, but the low-flow conditions did not provide the depth and 
velocity required to spin the flowmeter.  Instead, the channel width and depth 
were measured with a tape and the velocity was estimated by timing the 
movement of a leaf on the water surface along a length measured with the tape. 
The surface water was collected directly into the sample containers.  Personnel 
accessed the sample locations from downstream.  The samples were sent to the 
laboratory and analyzed for VOCs.  One sample was also analyzed for SVOCs, 
pesticides, PCBs, and metals.  Three samples were collected upstream of 
SW-08 to delineate the distribution of PCE upstream from (1) a positive detection 
in a sample collected during the RI (sample SW8-SW01-080804) and (2) a 
detection from a USGS grab sample (not shown).  These three samples are 
identified as SW-08U1, SW-08U2, and SW-08U3.  Sediment samples were not 
collected at these locations or as a part of the USGS sampling efforts.  
PCE was detected in 5 of the 16 surface water samples (see Table 3.19 and 
Figure 3.19a for results).  None of the samples exceeded the updated ecological 
benchmark of 111 µg/L (USEPA 2006).  TCE was detected at concentrations 
below the screening criterion in four samples. 1,2-DCE was detected at 
concentrations below the screening criterion in three samples.  Vinyl chloride was 
detected in sample SW08-SW01-090825 (3.6 µg/L), below the ecological 
screening criterion (930 µg/L).  PCE was not detected in the same sample.   
Samples were collected from SW-08 on three different occasions.  The 
concentration of PCE at SW-08 ranged from non-detect to 14 µg/L. 
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Sediment 
Sediment samples were collected from eight locations in August of 2008 and 
April of 2009 (Figure 3.1c).  These samples were collected in accordance with 
Section 3.5.7.2 and SOP10 of the FSP.  The samples were analyzed for VOCs.  
One sample was also analyzed for SVOCs, pesticides, PCBs, and selected 
metals for risk assessment purposes.  Sediment was collected using a stainless 
steel scoop.  The sample location was approached from downstream so that the 
movement of the sampler would not disturb the sample location.  The location for 
the sample was selected to maximize the amount of fine-grained material in the 
sample.  Once the sample was in the scoop, larger gravel pieces were discarded.  
This was necessary to allow the use of the measuring syringe of the Terra Coretm 
kit that was utilized for the VOC samples.   
PCE was detected in one of the eight sediment samples (sample ID 
SD06-SD01-000.2-080801) at an estimated concentration (see Table 3.20).  The 
sample that contained PCE was collected from the 500 tributary immediately 
west of MW-10UB (Figure 3.20).  Sample SD06-SD01-000.2-080801 was also 
analyzed for additional parameters.  A number of SVOCs and pesticides were 
detected at estimated values in the primary sample.  Benzo(b)fluoranthene, 
benzo(k)fluoranthene, and benzo(a)pyrene were positively identified in the 
sample.  The duplicate sample had no detections for SVOCs or pesticides.   

3.1.5 Sewer Investigation (Task 5) 

3.1.5.1 Sanitary Sewer Connected to the Former Kellwood Facility 
Sampling within and alongside the sanitary sewer downstream of the former 
Kellwood facility included sampling of sewer water and sediment, video 
inspection of the interior of the sewer line, and direct-push sampling of soils 
immediately outside of the sewer at defects identified during the video inspection.  
Sewer water and sewer sediment samples were collected from manholes and lift 
stations at locations proposed in the FSP (see Figure 3.1c).   
Sewer water and sediment sampling was the first task performed.  The locations 
of the manholes to be sampled were reviewed with the Public Works Manager for 
the City of New Haven.  Upon arrival at each sampling site, the lid of the manhole 
was removed and the conditions of the manhole were noted, including flow state, 
inlet and outlet directions and sizes, and amount of sediment present.  A bailer 
was then lowered into the manhole to capture the sewer water sample.  The 
sewer water was transferred into laboratory preserved sample vials; the vials 
were labeled and placed on ice. 
Sewer sediment was collected using a disposable stainless-steel scoop attached 
to a pole.  A disposable soil sampling syringe was used to transfer the proper 
volume of sample to the vials of a Terra Coretm sampling kit.  The vials were 
labeled and placed on ice. 
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Video inspection of the sewer from MH407 downstream to LS5 was performed by 
Ace Pipe Cleaning, Inc.  The sewer line was cleaned by jetting and rooting prior 
to the video inspection.  Following the cleaning, a crawler-mounted video camera 
was placed into the sewer and advanced downstream to the next manhole.  The 
camera operator made audio notes of observations that were recorded along 
with the video.  When the crawler reached the next downstream manhole, it was 
retracted to the original manhole.  The process was repeated at subsequent 
manholes until LS5 was reached.  The video inspection was recorded onto a 
DVD. 
The DVD was reviewed to identify locations of potential defects in the sewer line 
that could allow leakage of water out of the sewer and into the adjacent soil.  Five 
defects were identified for direct-push sampling of the soils adjacent to the 
sewer.  The direct push borings were advanced to a depth of at least two feet 
below the bottom of the sewer pipe.  Soil core from the direct push sampler was 
logged, and headspace samples were screened with a PID capable of measuring 
to the ppb level.  Soil samples were collected from the depth of the highest 
headspace and the depth corresponding to the depth of the sewer pipe.  Where 
headspace readings were very low to zero, soil samples were collected from the 
depth corresponding to the bottom of the sewer pipe and the bottom of the hole.   
The disposable soil syringe from a Terra Core kit was used to transfer a 
measured volume of sample into the pre-preserved vials of the kit.  The samples 
were then placed on ice in a cooler.  If the borehole was less than 10 feet deep, 
the unused soil core was returned to the borehole.  For boreholes greater than 
10 feet deep, the borehole was sealed by filling with bentonite chips, hydrating 
the chips every two feet.  Samples were then sent to the laboratory for VOC 
analysis. 
Analytical results of the samples of sewer water and sewer sediment collected 
from several manholes and lift stations are summarized in Tables 3.21 and 3.22 
and are shown on Figures 3.21 and 3.22.  Sediment was not present in MH-156 
or in MH-405.  Seven sewer water samples and five sewer sediment samples 
were analyzed. 
PCE was detected in three of the seven sewer water samples at concentrations 
below the screening level of 5 µg/L for drinking water.  TCE, 1,2-DCE, and vinyl 
chloride were not found in the sewer water samples. 
PCE was detected at concentrations above the 141 µg/kg soil screening level in 
two of the sewer sediment samples (samples MH331-SD01-070918 and MH407-
SD01-070913).  The other three sewer sediment samples did not contain PCE.  
None of the samples contained TCE, 1,2-DCE, or vinyl chloride. 
Evaluation of the video of the sewer line between MH-407 and Lift Station 5 did 
not indicate any significant defects in the line.  Several sags and small 
accumulations of roots were identified near several manholes.  Five soil borings, 
each adjacent to an identified sag or root accumulation, were advanced to 
evaluate whether VOCs in the wastewater may have leaked from the sewer.  A 
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total of ten (10) soil samples were collected from these borings.  PCE, TCE, 1,2-
DCE, and vinyl chloride were not found in these samples. 

3.1.5.2 Suspected Abandoned Sewer Line Adjacent to the Former 
Kellwood Facility  

The work plan called for investigation of the sewer line that was suspected to 
have been abandoned adjacent to the former Kellwood facility.  During 
preparation for this task, Mr. Julius Gatzemeyer (City of New Haven) was 
interviewed regarding the line.  He indicated that during the initial development of 
the industrial park, a six-inch sewer line was constructed from MH-407 northward 
to MH-156S.  Given the age of the construction, he stated that this line was 
probably constructed using PVC pipe.  MH-407 receives the effluent from the 
Former Metalcraft Facility.  When the manufacturing facility was constructed 
southeast of Former Metalcraft Facility, Lift Station 7 was constructed to pump 
the wastewater from the manufacturing facility to MH-407, where it would flow by 
gravity northward to MH-156S, then west to Lift Station 4.  With the added flow, 
the six-inch pipe from MH-407 to MH-156S was undersized, and the existing line 
was replaced with an 8-inch PVC line.  Because of the configuration of the line, 
the 6-inch line would have been removed to make room for the 8-inch line rather 
than abandoned in place.  This information was presented to the USEPA with a 
request to forego the planned evaluation.  The USEPA concurred with the 
request and the evaluation was not performed. 

3.1.5.3 Older Sewer Line Sections Located North of Highway 100 
Direct push borings were installed along three sewer segments north of Highway 
100 to evaluate the potential for exfiltration of wastewater containing COPCs 
from the sewer lines.  Sampling and analysis were conducted as described 
above.  Five borings were planned along each of three sewer segments.  Due to 
access issues and an inability to accurately identify the location of the sewer line, 
only 11 of the 15 proposed borings were advanced.  The borings were advanced 
to refusal or to a depth four to six feet deeper than the depth of the sewer line.  
Soil cores from the direct push sampler were logged and headspace samples 
were screened with a PID.  Soil samples were collected from the depth of the 
highest headspace and the depth corresponding to the depth of the sewer pipe.  
Where headspace readings were very low to zero, soil samples were collected 
from the depth corresponding to the bottom of the sewer pipe and the bottom of 
the hole. 
Five soil borings were proposed for each of three sewer segments north of 
Highway 100 to evaluate whether VOCs in wastewater (if present) could have ex-
filtrated the sewer segments in transit to the wastewater treatment facility.  At the 
time that this task was developed, the source of VOCs in the Maiden Lane area 
was not known.  Prior to execution of this task, a source for the VOCs in this area 
unrelated to the former Kellwood facility was identified.  Four of the proposed soil 
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boring sites were not advanced due to either access issues or ambiguity of the 
location of the sewer line. 
Three soil borings were advanced along the sewer segment at the south end of 
Maupin Avenue marked “A” on Figure 4.5 of the Work Plan.  Four soil borings 
were advanced along the sewer segment along Miller Street from Maiden Lane 
northward marked “B”.  Four soil borings were advanced along the sewer 
segment paralleling Maupin Avenue north of Mary Hammack Street, marked “C”.  
A total of 22 soil samples were analyzed from the 11 borings.  None of the 
samples contained PCE, TCE, 1,2-DCE, or vinyl chloride.  Analytical results are 
provided in Table 3.23. 

3.1.6 Soil Vapor Sampling  
Based on the detection of PCE in shallow groundwater near the southeast corner 
of the New Haven High School building (MW-14X), the USEPA requested that 
soil vapor sampling be conducted. 
Five borings were installed around the high school building (3 on the southeast 
side, 1 on the east side, and 1 on the northeast side) via DPT to an approximate 
depth of 10 feet (see Figure 3.23).  The soils were screened with a PID and 
logged.  The soil vapor sampling point consisted of a 6-inch long stainless steel 
screen connected to ¼-inch Teflon® tubing.  The tubing extended to the surface 
where it was fitted with a brass valve. 
Coarse filter sand was placed in the annular space around the screen, using a 
tremie pipe, and bentonite was installed (hydrating every six inches) above to 
create a vapor seal from the surface.  A 1-foot long section of 4-inch diameter 
PVC pipe was installed, with a locking expansion cap, at the surface. 
The sampling points were allowed to equilibrate overnight (or longer) before 
sampling.  To sample, a flow controller (supplied by the lab) and a three-way 
valve were connected at the top of each sampling point to allow connection to 
both the sampling device (SUMMA® type canister) and a purge line.  Purging 
was accomplished by connecting a disposable, high-volume syringe to one port 
of the three-way valve.  The syringe was then opened to create a vacuum on the 
sampling point, pulling vapor from the soil through the flow controller into the 
syringe.  When the gauge on the flow controller showed that no vacuum existed, 
the three-way valve was closed and the contents of the syringe were evacuated 
into a Tedlar® bag.  The vapors in the Tedlar® bag were then monitored for 
oxygen, carbon dioxide, methane, and VOCs to verify that representative 
samples were being collected. 
The percent helium was also monitored in the purged vapors.  Prior to purging, a 
bucket, fitted with sampling ports, was placed over the sampling point and filled 
with helium.  Monitoring of the helium in the purged vapors demonstrated the 
effectiveness of the bentonite seal between the surface and the screened interval 
of the sampling point. 
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Prior to sampling, an attempt was made to purge each sampling point of three 
volumes of the sampling system.  However, because of the low permeability of 
the soils present in the area, not all five points were completely evacuated of 
three volumes. 
Once purging was complete, samples for laboratory analyses were collected 
directly into 1-liter SUMMA® type canisters (provided and pre-cleaned by the 
laboratory).  This was accomplished by opening the three-way valve to the 
canister and then opening the inlet valve on the canister.  The initial vacuum 
present in the canister (typically approximately 30 inches of mercury) was noted, 
and the canister was then left to fill. 
After sample collection was complete, the inlet valve on the canister was closed, 
and the final vacuum was noted.  The samples were sent to the laboratory for 
analysis of selected VOCs.   
During sampling activities, time-weighted ambient air samples were collected, 
upwind, into pre-cleaned, 6-liter, flow-controlled SUMMA® type canisters.  These 
samples served as an indication of background conditions during sampling. 
The purpose of the sampling was to evaluate whether soil vapors from VOCs 
detected in the overburden groundwater sample (collected from the originally 
planned location of MW-14) might impact the school building.  The locations of 
the soil vapor monitoring points are on Figure 3.23.  The monitoring points varied 
from 9.8 to 10.8 feet deep.  The length of the open interval of the monitoring 
points varied from 0.8 feet to 1.3 feet.  Soils encountered were silts with varying 
quantities of clay.  Some weathered sandstone was encountered in boring SVI-1.   
Headspace measurements were performed with a ppbRaetm PID.  SVI-3, SVI-4, 
and SVI-5 had headspace readings of zero at all depths.  Relatively low 
headspace readings were indicated from the two shallow samples from SVI-2.  
Headspace readings from SVI-1 from 6, 8, and 10 feet bgs ranged from 250 
parts per million (ppm) to 1,850 ppm (the upper limit of the ppbRaetm).  Despite 
the high headspace readings, no odors of solvent or other organic odors were 
noted.  
One soil vapor sample was collected from each monitoring point, with a replicate 
sample collected from SVI-3.  The results from these samples are presented in 
Table 3.24.  The samples from SVI-4 and SVI-5 had a large vacuum remaining in 
the samplers at the end of the eight-hour sample period.  An ambient air sample 
was collected on each day that the soil vapor monitoring probes were being 
sampled.  PCE, TCE, 1,2-DCE or vinyl chloride were not detected in the soil 
vapor samples, with the exception of PCE at 200 micrograms per cubic meter 
(µg/m3) from SVI-5.  This concentration is below the 210 µg/m3 target soil gas 
concentration value for soil gas for industrial use, but is above the target soil gas 
concentration for residential use of 41 µg/ m3.  The sample is below the Missouri 
Tier 1 risk-based levels.  Low levels of PCE, TCE, and 1,2_DCE were detected in 
the ambient air sample on 9-11-09.  
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3.1.7 Management of Investigation Derived Waste 
Soil cuttings and water produced during drilling or in well development and 
sampling were collected and contained.  The containment method was 
dependent upon the media involved and the volume produced.  Cuttings from 
drilling operations were contained in a combination of drums, dumpsters, and 
rolloff boxes.  Liquids in the dumpster or rolloff box were pumped to transfer 
tanks and taken to large tanks for storage.  Each dumpster or rolloff box 
contained cuttings from one investigation site and was characterized by 
collecting a representative sample for laboratory analysis for VOCs using the 
TCLP.  After receipt of the TCLP analyses, a determination was made regarding 
the proper disposal of the cuttings.  Roll-off boxes and dumpsters that had TCLP 
VOCs below regulatory levels were transported to the Prairie Valley Landfill for 
disposal.  Drums of cuttings from the boring of the starter pipes for the DNAPL 
investigation were transported to a permitted landfill by the Kiesel Company.  
None of the cuttings had TCLP VOCs above regulatory levels. 
Accumulated water from drilling operations, decontamination operations, well 
development, and well purging was stored in several large tanks.  Water that was 
likely to contain VOCs was segregated in different tanks from water that was not 
expected to contain VOCs.  Samples from the tanks were analyzed for VOCs to 
determine the proper disposal method.  Water that contained PCE at a 
concentration below the 5 µg/L screening level for drinking water was discharged 
either to the sanitary sewer or to the ground (based on guidance from MDNR)  
Water containing PCE at concentrations above 5 µg/L was transported by the 
Kiesel Company to the St. Louis Metropolitan Sewer District for treatment. 

3.1.8 Quarterly DNAPL Recovery Efforts 
Gauging of the core holes and USGS monitoring well BW-20 with recoverable 
DNAPL was performed quarterly during the RI.  The well cover was removed and 
an interface probe was used to gauge the water level, the DNAPL level and the 
bottom of the hole.  If more than 0.03 feet of DNAPL is detected, a polyethylene 
or copper tube was lowered to the bottom of the hole.  Tubing from a peristaltic 
pump was slid over the down-hole tubing.  The tubing was raised and the pump 
was turned on to discharge to a bucket or jug.  Once water was flowing, the tube 
was lowered into the DNAPL.  Because of the density of the DNAPL, the flow 
often stopped; in these instances the tube was raised and lowered to re-start the 
flow.  The recovered DNAPL was placed in a 5-gallon bucket which is located 
inside of a 55-gallon drum for secondary containment and is stored in a drum at 
the rear of the ARP test facility across Industrial Drive from the Former Metalcraft 
facility. 

3.1.9 Deviations from the RI/FS Work Plan and/or Sampling Analysis Plan 
The RI was performed in accordance with the USEPA-approved RI/FS Work 
Plan and the SAP, but with modifications that were either due to field conditions, 
access restrictions or USEPA requests.  All these modifications were made with 
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prior approval from USEPA.  The deviations made from the RI/FS Work Plan 
and/or SAP are summarized in Table 3.25. 

3.2 ANALYTICAL METHODS USED IN THE REMEDIAL INVESTIGATION 
With the exception of soil vapor samples, the analytical methods used were in 
accordance with the USEPA-approved SAP.  The soil vapor assessment in the 
vicinity of the school was added to the RI activities after the RI/FS Work Plan and 
SAP were approved.  With approval from USEPA, the soil gas and ambient air 
samples were analyzed using USEPA Method TO-15 for selected VOCs (PCE, 
TCE,cis-1,2-DCE,trans-1,2-DCE, and vinyl chloride). 
The data collected and presented in this report were validated in accordance with 
the QAPP with the exception of the following: 

• The 34 groundwater samples collected during the monitoring well 
installation were used primarily for field screening purposes.  As such, the 
associated data were not validated. 

• The 4 groundwater sample results for JS-14, JS-36, JS-38, and JS-52 
shown on Figure 4.3 are from the third quarter 2009 residential well 
sampling performed under the 2002 AOC and are not validated.  

The data validation reports are presented in Appendix H and the validated 
analytical results are presented in Appendix I. 
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SECTION 4 
NATURE AND EXTENT OF IMPACTS  

4.1 SUMMARY OF SOURCES INVESTIGATED 
Chemicals of Potential Concern investigated as a part of this RI include PCE, 
TCE, 1,2-DCE and vinyl chloride.  PCE was the chemical that was disposed of 
on the open lot north of the reported as being former Kellwood facility.  Through 
reductive dechlorination, PCE can degrade to TCE, 1,2-DCE and vinyl chloride.  
As described in Section 3, DNAPL containing PCE was detected immediately 
north and northwest of the former Kellwood facility.   

4.2 DISTRIBUTION OF CHEMICALS OF POTENTIAL CONCERN IN SOIL 
The distribution of PCE, TCE, 1,2-DCE, and vinyl chloride north and west of the 
former Kellwood facility and beneath the facility was evaluated by the 41 soil 
borings associated with Task 1.  Two samples were collected for analysis from 
each boring, with the exception of boring MC-1 located in the northeast corner of 
the former Kellwood facility and boring T-10, located on Industrial Drive north of 
the former Kellwood facility.  Figure 4.1 presents the detected concentrations of 
PCE, TCE, 1,2-DCE (total), and vinyl chloride in the samples collected from the 
soil borings.  Analytical results for compounds detected in the samples are 
presented in Tables 2.3, 3.2, 3.21, and 3.23.   
Analytical results of soil samples collected as a part of the RI, along with prior 
sampling by the USEPA, USGS, and others, indicate that the extent of PCE, 
TCE, and 1,2-DCE is limited to the open lot north of the former Kellwood facility, 
beneath the former Kellwood facility, and adjacent areas to the west of these two 
areas (specifically, beneath Industrial Drive and in the open lot northwest of the 
former Kellwood facility).  Details of the distribution are provided below. 
The central portion and southern margin of the open lot north of the former 
Kellwood facility exhibits concentrations of PCE that are above the 141 µg/kg 
screening level (see Figure 4.1).  PCE was detected in these samples at 
concentrations of up to 23,000 µg/kg.  TCE and 1,2-DCE were detected at 
concentrations below the screening level in the shallower sample from boring 
P16.  Because of the shallow depth to refusal in this area (approximately 28 
inches), variation of concentration with depth is not very significant.  Of the eight 
boring locations in the open lot with PCE detections, four of the locations had 
higher concentrations detected in the shallower sample (P14, P16, Q13, and 
S13).  Four locations had higher concentrations detected in the deeper sample 
(P15, Q16, R13, and S15).  Samples collected from the northern and eastern 
portions of the open lot did not contain PCE, TCE, 1,2-DCE, or vinyl chloride. 
Eight soil borings were advanced in the gravel parking lot on the west side of 
Industrial Drive.  These borings were located to evaluate the potential for the 
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release of PCE in this area.  None of the 16 samples analyzed from these 
borings were found to contain PCE, TCE, 1,2-DCE, or vinyl chloride. 
Four soil borings were advanced in the open lot on the west side of Industrial 
Drive northwest of the former Kellwood facility.  These borings were located to 
evaluate the potential for the release of PCE in this area, and to evaluate the 
potential for westward migration from the open lot north of the former Kellwood 
facility.  None of the shallow samples from these four borings contained PCE, 
TCE, 1,2-DCE, or vinyl chloride.  The deeper samples from the two eastern 
borings contained PCE at concentrations below the screening level, but no 
detectable concentrations of TCE, 1,2-DCE, or vinyl chloride.   
Eleven (11) borings were advanced along Industrial Drive (one in the truck 
loading area on the northwest corner of the former Kellwood facility [N12] and 
one north of the ramp at the north end of the former Kellwood facility [P12]) to 
evaluate migration westward from the former Kellwood facility and the open lot to 
the north.  PCE was detected in 12 of the 20 samples, with the screening criteria 
exceeded in 5 samples.  The maximum concentration of PCE in these samples 
was 380 µg/kg in the 3.5-foot depth sample from R10.  PCE was not found in 
either sample from the two southernmost borings and the northernmost boring.  
PCE concentrations were generally higher in the deeper sample of a given 
boring.  TCE and/or 1,2-DCE were detected at concentrations below the 
screening level in eight samples.  
Five borings were advanced through the concrete floor of the former Kellwood 
facility to evaluate the potential for leakage from piping or through cracks in the 
floor.  Only one depth was sampled at boring MC1.  PCE was detected in each of 
the nine samples from these borings.  The highest concentration detected was 
290,000 µg/kg from the deeper sample at boring MC4.  This boring was placed 
near an abandoned floor drain near the historical point of use.  This sample and 
the deeper sample from boring MC05 both exceeded the screening criteria.  The 
remaining samples, although indicating detections, had concentrations below the 
screening level.  TCE and/or 1,2-DCE were detected at concentrations below the 
screening levels in two samples. 
Samples collected at five defects in the sewer lines between the manhole in front 
of the former Kellwood facility (MH-407) and LS-4 did not indicate the presence 
of detectable concentrations of PCE, TCE, 1,2-DCE, or vinyl chloride (samples in 
Table 3.21 with sample IDs beginning with SDF).  Samples collected from 11 
direct push borings alongside the sewer in three segments north of Highway 100 
did not indicate the presence of detectable concentrations of PCE, TCE, 
1,2-DCE, or vinyl chloride (Table 3.23). 

4.3 DISTRIBUTION OF DNAPL 
FLUTe™ liners indicated the presence of DNAPL in three core holes at the 
southern end of the open lot north of the former Kellwood facility.  DNAPL was 
also detected in core holes immediately west of the north end of the former 
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Kellwood facility (Figure 3.17).  DNAPL was detected at depths ranging from 4 
feet to 22 feet bgs (Figures 3.18a and 3.18b).  The core holes with positive 
detections of DNAPL were flanked by core holes where the FLUTe™ liners did 
not indicate the presence of DNAPL.  There is no indication that DNAPL is 
present outside of this limited area.  Over a 12 month period, approximately 6.2 
liters of DNAPL have been recovered from core holes P-14 (since sealed) and L-
12, as well as USGS monitoring well BW-20. 
The FLUTe™ liners only indicate the presence of DNAPL at the point in time that 
the liner is in the borehole.  Areas where DNAPL may have previously been 
present, but is no longer present, would not leave an indication on the liner, even 
if residual PCE had sorbed onto the rock matrix.   

4.4 DISTRIBUTION OF CHEMICALS OF POTENTIAL CONCERN IN 
GROUNDWATER 

4.4.1 Groundwater Flow 
Precipitation infiltrating soil and bedrock that may contain DNAPL, as well as 
groundwater migrating past areas with DNAPL, have released PCE, TCE and 
1,2-DCE to groundwater.  These VOCs have migrated in groundwater from the 
open lot north of the former Kellwood facility.  PCE, TCE and 1,2-DCE, have 
been detected in groundwater in the unconsolidated material above bedrock to 
the west and south of the former Kellwood facility.  Core holes installed as a part 
of Task 3 (DNAPL investigation) indicate that the bedrock surface drops sharply 
to the southwest of the former Kellwood facility.  Depth to bedrock, which is only 
a few feet in the open lot north of the former Kellwood facility and at the 
northwest corner of the former Kellwood facility, drops to over 50 feet at core 
hole A-7.   
An east-west line of direct push borings completed as a part of Task 2b identified 
a dip in the bedrock surface running roughly from the southern end of Industrial 
Drive westward to the boundary of the industrial park (see Figure 3.7).  This is 
consistent with the results of electrical resistivity surveys performed in 2004 
across the southern end of the industrial park.  USGS monitoring well BW-22 is 
located just north of this line of direct push borings.  The USGS reported that the 
depth to bedrock at this well was much greater than at BW-21, located 
approximately 200 feet to the north and that the lithology encountered in the 
boreholes was different.  In addition, high concentrations of PCE were detected 
in samples of intermediate samples during the installation of the well.  The depth 
to bedrock at the MW-1 cluster of wells is within the range of the depth to 
bedrock observed in the bedrock dip of the direct push cross-section line.  There 
are not sufficient data to determine whether the bedrock dip is associated with a 
structural feature in the bedrock or is due to a normal weathering pattern.  
However, the potential exists that there is a structural feature in the vicinity of the 
bedrock low. 
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Upper Bedrock Flow: A number of monitoring wells tap the uppermost bedrock 
and/or the upper sandstone marker bed of the Cotter Dolomite.  Monitoring wells 
that tap the upper sandstone marker bed include: MW-6US, MW-7US, MW-8US, 
MW-9US, MW-14US, MW-101, MW-102, and MW-103.  Wells that are open to 
upper bedrock above the Swan Creek sandstone member of the Cotter Dolomite 
include MW-1UB, MW-4A, MW-5UB, MW-10UB, and BW-21A.  A water-level 
contour map prepared from water level measurements in the upper sandstone 
marker bed/uppermost bedrock wells is presented as Figure 4.2a.  These data, 
collected on September 1, 2009 indicate a distinct gradient to the southwest at a 
magnitude of approximately 0.009 feet per foot.   
Swan Creek Flow: Monitoring wells in the Swan Creek sandstone member of the 
Cotter Dolomite include MW-1SW, MW-2SW, MW-4BS, MW-6SW, MW-7SW, 
MW-9SW, MW-11 and MW-12.  A water-level contour map prepared from water 
level measurements on September 1, 2009 from these wells is presented in 
Figure 4.2b.  These data indicate a distinct gradient in the Swan Creek to the 
southwest at 0.012 feet per foot.   
The gradient to the southwest in the upper sandstone marker bed/uppermost 
bedrock and the Swan Creek indicates that groundwater flow is toward the 500 
and 600 tributaries, to Wildcat Creek and ultimately to Boeuf Creek.  This flow 
pattern is consistent with the detections of PCE in surface water in the 500 and 
600 tributaries (see Section 4.6 and Figure 2.6).  The upper sandstone marker 
bed is known to crop out in the bed of the 500 and 510 tributaries.  A spring on 
this creek is known to exist at the approximate location of the outcrop of the 
upper sandstone marker bed near the joining of these two tributaries.  This spring 
was not accessible for sampling during the RI, but PCE has been detected during 
historical sampling of this spring by the USGS. 
Roubidoux Flow: Only a few monitoring wells extend into the Roubidoux 
Formation.  These include MW-2R (now a domestic well), MW-6R, MW-9R, BW-
21, and BW-07 (located substantially north of OU2).  In addition, two domestic 
supply wells were measured: JS-25 (no longer in use) and MW-4 (a newly drilled 
domestic well).  JS-25 has a very long open-hole section that extends from 
above the Swan Creek into the Roubidoux.  Water level measurements from 
these wells are presented in Figure 4.2c.  The water levels over this wide area 
show just over three feet of difference with the exception of JS-25.  Because of 
the small amount of variation, the data are presented without contours.  The long 
open-hole interval in JS-25 results in the water level being influenced by both the 
Roubidoux and the Swan Creek.  As a result, the water level in this well is 
substantially higher than would be expected for a well open only to the 
Roubidoux.  The completion depth of MW-9R was short of the sand interval of 
the Roubidoux Formation, which may lead to the water level being slightly higher 
than would have resulted with a completion that included the sand interval.  The 
water level in BW-7 may be somewhat influenced by its open interval including a 
substantial portion of the lower Jefferson City.  A clear gradient and flow direction 
cannot be established for the Roubidoux in this area using these data.  However, 
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when the expected influences of the details of the well completions are 
evaluated, the conclusion can be drawn that flow in the Roubidoux is northward, 
which is consistent with regional information.  
Monitoring well clusters that tap the Roubidoux and shallower intervals include 
the MW-2, MW-6 and MW-9 well clusters.  The vertical hydraulic gradient was 
calculated at each of these well clusters by dividing the difference in head 
between the shallowest well and the Roubidoux well by the vertical distance 
between the bottom of the shallower well’s open interval to the top of the 
Roubidoux well’s open interval.  The vertical gradient was greatest at the MW-2 
cluster at 0.27 feet per foot in a downward direction.  At the MW-6 and MW-9 
clusters, the vertical gradient was downward at 0.17 and 0.23 feet per foot, 
respectively.  These high vertical gradients indicate a weak connection between 
these units.  By Darcy’s law the hydraulic gradient is inversely proportional to the 
effective hydraulic conductivity and directly proportional to the flow rate.  The 
aquifer test results and the high concentration of PCE in the upper sandstone 
marker bed/uppermost bedrock compared to the Swan Creek and lower 
permeable zones indicate that the vertical flow rate is low.  Thus, the high 
hydraulic gradient indicates a weak connection between the units. 
Hydraulic Conductivity: Slug testing indicates that hydraulic conductivity 
measurements for the upper sandstone marker bed and upper bedrock 
monitoring wells range from 0.11 ft/day to 10 ft/day.  The hydraulic conductivity 
values obtained from the slug tests fell into a low range with the exception of 
MW-7US, which was over an order of magnitude greater.  The average hydraulic 
conductivity of these wells, excluding MW-7US, is 0.20 ft/day (a relatively low 
value).   
Slug test results for the wells in the Swan Creek (MW-1SW, MW-2SW, MW-
6SW, and MW-7SW) indicate an average hydraulic conductivity of 0.23 ft/day 
with a range of 0.05 to 0.5 ft/day (relatively low).  MW-6R was the only well in the 
Roubidoux where a slug test was performed (MW-9R was not complete at the 
time and MW-2R was converted to a domestic well).  The average hydraulic 
conductivity estimated for MW-6R was 0.86 ft/day.   
Hydraulic conductivity estimates based on the aquifer testing indicate that the 
Gasconade Dolomite and lower units that city wells W-3 and W-4 utilize are more 
transmissive than the Roubidoux Formation and significantly more transmissive 
than the undifferentiated Jefferson City intervals and the Swan Creek sandstone 
member and upper sandstone marker bed.  The high vertical gradient 
measurements indicate that there is, at most, a limited hydraulic connection 
between the Roubidoux Formation permeable zone and the overlying Swan 
Creek sandstone member and upper sandstone marker bed of the Cotter 
Dolomite.  The pumping test conducted using city wells W-3 and W-4 confirmed 
this.  The measurements in the Swan Creek and upper sandstone marker bed 
during the pumping test did not show a discernible water level response to 
pumping of either city well.   
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4.4.2 Distribution and Trends of Chemicals of Potential Concern in 
Groundwater  

PCE, TCE and 1,2-DCE have been detected in the four laterally transmissive 
intervals: overburden above bedrock, the upper sandstone marker bed of the 
Cotter Dolomite, the Swan Creek sandstone member of the Cotter Dolomite, and 
in the lower Jefferson City Dolomite/Roubidoux Formation.  VOCs have also 
been detected in other undifferentiated intervals in the Cotter Dolomite.   
The distribution of PCE is widest in the upper sandstone marker bed/uppermost 
bedrock permeable zone (see Figure 4.3) with PCE present above the 5 µg/L 
screening criterion to the west at MW-7US, and to the south at MW-04A.  
Samples collected from the overburden at MW-14US and at MW-04A did not 
contain PCE.  PCE is present at concentrations in the hundreds to low thousands 
of µg/L in the overburden throughout the southern portion of the industrial park 
south and southwest of the former Kellwood facility as seen in the direct push 
borings (Table 3.7), BW-21A, and in MW-1S.  The distribution of PCE in the 
Swan Creek sandstone member is limited, with concentrations generally lower.  
PCE in the lower Jefferson City/Roubidoux is limited to small isolated 
occurrences.  The following sections provide details about the PCE distribution in 
each of these intervals. 
Overburden 
Sampling of groundwater in the overburden was performed as a part of the direct 
push cross-section holes north of Boeuf Lutheran Road, the initial direct push 
borings at proposed monitoring well locations, and in monitoring wells MW-1S 
and MW-2S (see Tables 3.7 and 3.10).  PCE, TCE and 1,2-DCE were identified 
in a number of the direct push borings for the cross-section.  The highest 
concentrations of PCE detected in these borings were along the eastern side of 
the bedrock low, just west of Industrial Drive near its intersection with Hellman 
Drive (1,500 and 2,800 µg/L in borings CSE4 and CSE5, respectively) (Figure 
4.3).  Water was not encountered in the direct push borings to the east of 
Industrial Drive despite being left open at least 24 hours to allow water to collect.  
The area of higher bedrock west of the industrial park detention basin had two 
samples that did not contain detectable concentrations of PCE.   
Groundwater samples were collected from the overburden at MW-1UB, MW-
5UB, the MW-6 cluster, the MW-7 cluster, MW-8US, the MW-9 cluster, MW-
10UB, the originally planned location of MW-14US (termed MW-14X), and the 
final location of MW-14US.  PCE was present in the samples from MW-1UB, and 
the initial location of MW-14US.  The sample of water from the overburden at the 
relocated MW-14US did not contain PCE. 
Overburden/Bedrock Interface 
Monitoring wells MW-1S and MW-2S (which straddles the overburden/bedrock 
interface) were installed in 2004 and have been sampled on several occasions.  
Samples from these wells collected as a part of the Round 1 site-wide sampling 
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event in March 2009 contained PCE at 2,100 µg/L and 22 µg/L, respectively 
(Table 3.10).  Sampling of MW-1S following the initial installation indicated PCE 
present at 1,800 µg/L in December 2004 and 1,400 µg/L in February 2005.  MW-
2S had PCE present at 9.8 µg/L in December 2004 and 11 µg/L in February 
2005.  Thus, the concentration of PCE has risen between 2005 and 2009 in 
these wells. 
Figure 4.3 shows the distribution of PCE in water in the overburden irrespective 
of the date of the sampling event. 
Upper Sandstone Marker Bed/Uppermost Bedrock 
PCE, along with TCE and 1,2-DCE, was detected in a number of monitoring 
wells that are open to the upper sandstone marker bed and/or uppermost 
bedrock.  PCE was detected in the shallow bedrock in each of the samples of 
groundwater collected from the 21 DNAPL boreholes sampled (Figure 3.13 and 
Table 3.18). 
The distribution of PCE in this unit is shown in Figure 4.3.  Detections were 
primarily to the south and southwest in a downgradient direction.  However, PCE 
was detected in MW-9US to the north of the former Kellwood facility (Table 3.10) 
at 3.4 µg/L.  Three monitoring wells are completed in the upper sandstone 
marker bed in the vicinity of the open lot north of the former Kellwood facility at 
depths ranging from 35 to 61 feet.  The well hydraulically down gradient (MW-
101 to the southwest) had PCE detected at a concentration of 16 µg/L.  The 
monitoring well to the north (MW-102) and to the southeast (MW-103) did not 
contain PCE.  This contrasts with BW-20, which contains DNAPL and is located 
in the middle of these three upper sandstone marker bed wells, but is completed 
between 10 and 20 feet, and the DNAPL core holes on the open lot north of the 
former Kellwood facility, which generally had PCE concentrations in the 
thousands of µg/L.   
Monitoring well MW-1UB was completed in the uppermost bedrock at the MW-1 
cluster (open interval 34 to 43.6 feet bgs).  PCE was detected in the well at a 
concentration of 1,700 µg/L.  Well MW-1T1, located immediately adjacent to MW-
1UB, and open from 49 to 75.3 feet bgs contained PCE at 1.6 µg/L in the March 
2009 sampling event.  Figure 4.3 shows the results for MW-1UB rather than MW-
1T1 due to the higher concentration at MW-1UB and the fact that it is the more 
shallow of the wells in the bedrock.    
PCE was detected at the 500 tributary spring at a concentration of 100 µg/L.  
Although this sample was not from a well, it represents a discharge from the 
upper sandstone marker bed.  PCE was detected at a concentration of 460 µg/L 
in MW-04A at a depth between 20 and 28 feet, approximately 12 feet into rock, 
and the most southerly detection.  To the west, MW-10UB did not contain PCE.  
MW-2S is located to the east of MW-04A and is open to approximately the same 
elevation of rock and overburden.  MW-2S contained PCE at 22 µg/L in March 
2009.  PCE concentrations in the well in December 2004 and February 2005 
were 9.8 and 11 µg/L, respectively.  It is possible that there is some preferential 



                 RIVERFRONT SUPERFUND SITE OU2/OU6  
REMEDIAL INVESTIGATION REPORT 

NEW HAVEN, MISSOURI 

PARSONS 4-8 RFOU26RIRpt j10.doc 

pathway controlling the distribution of PCE in the vicinity of MW-04A, since the 
distribution pattern is long compared to its limited width.  The potential for a 
preferential pathway will be discussed in Section 5.3.4. 
Swan Creek 
Three of the seven monitoring wells open to the Swan Creek sandstone member 
contained PCE (Figure 4.3).  Two of the wells with detections of PCE are located 
to the south, downgradient of the former Kellwood facility.  The concentration of 
PCE in both of these wells, MW04BS and MW-1SW was below the screening 
level (Table 3.10).  The concentration in the Swan Creek in MW-04BS (open 
from 40 to 56 feet bgs) was 4.1 µg/L, compared to the 460 µg/L concentration 
detected from 20 to 28 feet in well MW04A immediately adjacent.  At the MW-1 
cluster, PCE was detected in MW-1SW (open from 95 to 111 feet bgs) at 2.3 
µg/L.  The uppermost bedrock well at the cluster, MW-1UB, open from 34 to 44 
feet bgs, had PCE present at 1,700 µg/L.  Well MW-1T1 is open in the interval 
between these two wells (50 to 73 feet bgs) and contained PCE at 1.6 µg/L.  
Both MW-1T1 and MW-1SW were installed in 2004.  Sampling at the time of 
installation (December 2004) indicated that PCE was not present, although PCE 
was present at 1 µg/L in MW1-T1 in the February 2005 sampling event. 
PCE was detected in MW-9SW at a concentration of 2.4 µg/L.  This well is 
hydraulically upgradient from the open lot north of the former Kellwood facility.  
This concentration is approximately the same magnitude as the PCE in MW-
9US.  The lack of PCE in MW-7SW (open from 75 to 94 feet bgs) is noteworthy, 
in that the upper sandstone marker bed well (MW-7US, open from 15 to 25 feet) 
contained PCE at a concentration of 750 µg/L.  The similar concentrations in the 
Swan Creek and upper sandstone marker bed at the MW-9 cluster is in sharp 
contrast to the large difference in concentrations at the MW-1, MW-4 and MW-7 
well clusters.   
The detections of PCE in MW-9US and MW-9SW are contrary to the hydraulic 
gradient and bedrock dip.  An intermediate sample collected from a depth of 31 
feet in the borehole for MW-9SW did not contain detectable concentrations of 
PCE.  Thus, it is known that at the MW-9 cluster, PCE was detected at 
concentrations below the screening criteria in the upper sandstone marker bed 
(41 to 53 feet bgs) and in the Swan Creek member (114 to 121 feet bgs), but not 
at a shallower depth.  The mechanism for VOCs to migrate from the area of the 
former Kellwood facility to the location of the MW-9 cluster is unclear.  There is a 
relatively steep hydraulic gradient in the opposite direction, indicating that 
groundwater flow is to the southwest rather than to the north.  In addition, MW-
102, which is located directly between the former Kellwood facility and the MW-9 
cluster and is screened in the same interval as MW-9US, did not contain PCE.  
The lack of PCE in MW-102 indicates that dispersion or diffusion of PCE is not 
contributing PCE to MW-9US.  Several core holes from the DNAPL investigation 
were placed between the identified DNAPL and the MW-9 cluster without 
detecting DNAPL.  In addition, evaluation of the logs of MW-9US, MW101, MW-
6US, and MW-7US indicates that the upper surface of the upper sandstone 
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marker bed dips to the southwest, away from the MW-9 cluster.  Given the lack 
of an identifiable mechanism for transport of PCE from the area of OU2 to the 
MW-9 cluster, a source other than OU2 appears to be possible. 
Roubidoux/Lower Jefferson City 
The distribution of PCE in wells open to the Roubidoux Formation or the lower 
portion of the Jefferson City Dolomite is indicated on Figure 4.3.  PCE has been 
detected in six wells as a part of Tasks 2c and 2e.  Well JS-37 historically 
contained PCE at approximately 69 µg/L, with discrete samples from the interval 
sampling task containing up to 340 µg/L.  This well was reconfigured in April 
2008.  An attempt to sample the reconfigured well in April 2009 was unsuccessful 
due to the water level in the well not recovering after the initial pumping.  PCE 
concentrations in the six Roubidoux/Lower Jefferson City wells which had 
positive detections ranged from 0.8 µg/L at JS-27 to 290 µg/L at JS-36.  Four of 
the six wells with positive detections are located to the south and southwest of 
the former Kellwood facility.  This is the direction of apparent groundwater flow in 
the overburden, upper sandstone marker bed/uppermost bedrock and Swan 
Creek intervals. 
Several lines of evidence suggest that the Roubidoux/lower Jefferson City 
permeable zone has a limited natural hydraulic connection to the overlying Swan 
Creek and upper sandstone marker bed/uppermost bedrock intervals.  The 
aquifer test did not identify a discernible response in the Swan Creek or upper 
sandstone marker bed to the pumping of the city wells.  In addition, the high 
vertical hydraulic gradient could not exist if a moderately direct hydraulic 
connection between these intervals existed.  Borehole flowmeter measurements 
identified downward flows in JS-14, JS-36, JS-37, and JS-38 ranging from 
approximately 0.14 gpm in JS-14 to approximately 0.50 gpm at JS-36.   
The wells south of the former Kellwood facility that have had confirmed 
detections of PCE had downward flow of water containing PCE either in the 
specific well or in a well immediately adjacent.  The fact that PCE concentrations 
declined following installation of liners is strong evidence that the long open well 
intervals that extend upward to an interval with PCE present or ineffective sealing 
of the well casing are the main mechanisms for downward migration of PCE into 
the Roubidoux/lower Jefferson City overcoming the intervening layers natural 
resistance to vertical migration. 
The casing of JS-38 did not have an effective seal.  Therefore, water was 
reaching the backside of the well casing, flowing downward until the water 
reached the end of the casing and entered the borehole.  The water then flowed 
down the borehole and into the Roubidoux/lower Jefferson City.  The water 
flowing into the Roubidoux/lower Jefferson City would then be drawn into JS-52.  
The presence of elevated levels of PCE in the upper bedrock at MW-04A and 
lower concentrations of PCE in MW-2S indicates that there is a source of PCE in 
the shallow bedrock in the vicinity of JS-38.  
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Migration of PCE along the long open well interval appears to be influencing the 
presence of PCE in JS-36, JS-14, and JS-37.   
Quarterly sampling of JS-36 and JS-38 has been performed since 2002.  
Quarterly sampling of JS-14 and JS-52 has been performed since 2004.  A liner 
was installed in JS-38 in July 2005.  Liners were installed in JS-14 and JS-36 in 
April 2008.  JS-52 has had a liner in place since shortly after the well was drilled 
in 2003.  Time trends of PCE concentrations in these wells are presented in 
Figures 3.3 through 3.6.   
Over the period of quarterly sampling, the concentration of PCE in JS-38 ranged 
from a high of 19 µg/L in November 2003 to 4.6 µg/L in May 2009.  The PCE 
concentration in the four quarters prior to the installation of the liner in July 2005 
averaged approximately 11 µg/L.  Following installation of the liner, the 
concentration has slowly declined to the point that it is at approximately equal to 
the 5 µg/L screening level, with some samples below the screening level and 
some above.  An estimation of the mass of PCE that flowed down the well prior 
to installation of the liner in the well can be calculated assuming water containing 
an average of 30 µg/L (the maximum concentration detected during the interval 
screening) flowed downward at a rate of approximately 0.45 gpm for a period of 
at least three years (based on the earliest sampling date).  Approximately 0.1 kg 
of PCE may have migrated down the well in this 3-year period using these 
assumptions.   
The concentration of PCE in JS-52 averaged 3.2 µg/L in the four quarters leading 
up to the liner installation in JS-38 (located less than 100 feet away).  In the four 
quarters after the liner installation, the PCE concentration rose to an average of 
6.7 µg/L.  However, the four samples in 2008 averaged 4.3 µg/L, indicating a 
trend of lower concentrations.  The four samples in 2009 had an average 
concentration of 5.1 µg/L.  Although the flow of PCE down the borehole of JS-38 
and into the lower Jefferson City/Roubidoux impacted JS-52, well JS-40, located 
approximately 400 feet to the northeast, MW-2R (converted to a domestic well 
and subject to routine pumping) approximately 550 feet north-northwest, and 
MW-4, approximately 650 feet northwest, all are non-detect for PCE.  this 
indicates that the impact of the downward flow of PCE downward in JS-38 is 
localized. 
The concentration of PCE in JS-36 rose from 170 µg/L in January 2002 to 430 
µg/L in December 2006 (Figure 3.4).  In the four quarters prior to the installation 
of the liner, the PCE concentration in JS-36 averaged approximately 260 µg/L.  
Following the installation of the liner, the average PCE concentration has been 
approximately 230 µg/L. 
JS-14 had an average concentration of approximately 34 µg/L in the four 
samples prior to the installation of the liner (Figure 3.3).  Following installation of 
the liners, the PCE concentration has averaged 19 µg/L, with a steady decline 
over time. 
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Both JS-25 (7.1 µg/L) and JS-27 (0.8 µg/L) had detections of PCE in the spring 
of 2009.  The mechanism for PCE to migrate from the area of the former 
Kellwood facility to these wells is not clear.  The hydraulic gradient of the upper 
sandstone marker bed and Swan Creek intervals is from the northwest to the 
southeast, away from these wells rather than toward them.  DNAPL, which was 
detected immediately north of the former Kellwood facility could migrate along 
bedding planes toward the wells JS-27 and JS-25.  However, several core holes 
from the DNAPL investigation were placed between the identified DNAPL and 
these wells without detecting DNAPL.  In addition, evaluation of the logs of MW-
9US, MW-101, MW-6US, and MW-7US indicates that the upper surface of the 
upper sandstone marker bed dips to the southwest, away from JS-27 and JS-25.  
Furthermore, MW-8US, located south of JS-27 and west of JS-25 would be likely 
to have detectible concentrations of PCE if DNAPL or groundwater were moving 
from the open lot north of the former Kellwood facility toward JS-27 or JS-25.  
Given the lack of an identifiable mechanism for transport of PCE from the area of 
OU2 to the MW-9 cluster, a source other than OU2 appears to be possible. 
Figure 4.4 presents the concentration of PCE in groundwater at all locations 
regardless of the depth or transmissive zone.  At locations that have clusters of 
wells or had intermediate screening samples in addition to the finished well 
samples, the highest value is indicated in the figure.  For example, at BW-22, the 
completed well has not had PCE detected in the samples.  However, during 
drilling, a sample from the interval of 66 to 126 feet contained 1,170 µg/L. 

4.5 DISTRIBUTION OF CHEMICALS OF POTENTIAL CONCERN IN 
SANITARY SEWERS AND ADJACENT SOILS 

Five soil borings were advanced adjacent to the sewer line that serves the former 
Kellwood facility.  The boring locations were selected to be near defects in the 
line to evaluate the potential for leakage of water containing COPCs from the 
line.  Two soil samples were collected from each boring.  None of the ten 
samples contained PCE, TCE, 1,2-DCE, or vinyl chloride.  These data are 
included in the distribution of PCE in soil figure (Figure 4.1).  Eleven soil borings 
were advanced along three sewer segment north of Highway 100.  None of the 
samples from these borings contained PCE, TCE, 1,2-DCE, or vinyl chloride.  
The distribution of PCE in sediment from the sanitary sewers is presented in 
Figure 3.22.  The distribution of COPCs in sewer water is shown in Figure 4.5.  
All of the locations with PCE detected in sewer water are downstream of the 
former Kellwood facility. 

4.6 DISTRIBUTION OF CHEMICALS OF POTENTIAL CONCERN IN 
 SEDIMENT AND SURFACE WATER 
PCE was detected in surface water in several stream segments in OU6 south 
and west of the former Kellwood facility (Figure 4.6).  PCE was detected at 
concentrations above the screening level at two locations along the 600 tributary 
west of the homes in Wildcat Creek Estates.  PCE was also detected at low 
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levels (below the screening criterion) at the Boeuf Lutheran Road crossing of the 
500 tributary.  This creek receives runoff from the northwestern portion of the 
industrial park, including the former Kellwood facility and the industrial park’s 
detention basin as well as the area of the New Haven High School and the city 
park.  Samples from the upper portion of the drainage basin (SW-01, SW-02, 
SW-03, and SW-04) did not contain detectable concentrations of PCE.   
Historical samples collected by the USGS indicated that PCE was present in a 
spring located on the stream between samples SW-04 and SW-08.  Access to 
sample this spring as a part of this RI was not granted.  The upper sandstone 
marker bed of the Cotter Dolomite is reported to crop out in the stream near this 
spring.  Access to collect a sample downstream of SW-06 was also not granted.   

PCE was found to be present only at low levels at the Boeuf Lutheran Road 
crossing of the stream that flows southward west of JS-14 and JS-36 (drainage 
500 on Figure 2.3 of the Work Plan, sample SD06).  Access was not granted to 
sample this drainage further downstream. 

PCE was detected at a concentration below the screening criterion in the 
sediment sample SD06-SD01-080801.  No other sediment samples contained 
PCE. 
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SECTION 5 
FATE AND TRANSPORT 

5.1 POTENTIAL ROUTES OF MIGRATION 
Potential human exposure pathways for COPCs are presented in Table 5.1.  
Exposure may potentially occur through soil, groundwater, surface water, and 
sediments that contain PCE, TCE, 1,2-DCE, and vinyl chloride.  A baseline risk 
assessment evaluating each of these pathways is presented in Section 6.   

5.2 CHEMICALS OF POTENTIAL CONCERN CHARACTERISTICS 
PCE is a chlorinated solvent that is widely used as a dry-cleaning solvent and as 
a metal degreaser.  PCE is nonflammable and has limited solubility in water.  As 
a result, PCE may occur as a non-aqueous, free-phase liquid.  PCE has a low 
viscosity and a density approximately twice that of water and tends to sink 
through groundwater a to low-permeability layer, where it can then flow laterally 
downslope.  Free-phase PCE will occupy fractures or pore spaces without mixing 
with the surrounding groundwater.  PCE dissolved in water readily volatilizes 
when exposed to the atmosphere.  PCE is relatively stable, but biological 
processes and reductive dechlorination can break the PCE down to TCE then to 
1,2-DCE, and vinyl chloride. 

5.3 CHEMICALS OF POTENTIAL CONCERN MIGRATION 
The fate (persistence) and transport (migration) of the COPCs are discussed 
below by media type. 

5.3.1 Fate and Transport in Soil 
Potential routes of migration vary for the potentially impacted media.  Soil can 
erode from the site through the movement of stormwater and can be transported 
from the site by the action of the wind.  The open lot north of the former Kellwood 
facility, where the primary disposal of PCE is reported to have occurred, has a 
very uneven surface, with numerous small depressions and mounds.  Despite 
the uneven surface, the lot does not have a significant slope.  Run off may erode 
some material from the mounds to the depressions.  There is no flow path 
through which runoff is concentrated.  Therefore, there does not appear to be 
significant erosion from runoff.  Vegetation on the site is relatively sparse due to 
the shallow depth to bedrock and earlier removal of the topsoil, but is adequate 
to reduce the potential for wind to be an effective method of transport.  Some soil 
containing VOCs is found beneath Industrial Drive, paved parking areas, and 
beneath the floor of the former Kellwood facility.  The soils in these areas are 
unlikely to be subject to erosion by either running water or wind. 
Losses of PCE from soil may occur due to volatilization, reductive dechlorination, 
and dissolution/dispersion into groundwater (primarily from DNAPL).  
Volatilization of PCE, TCE, 1,2-DCE, and vinyl chloride is likely occurring within 
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the open lot north of the former Kellwood facility.  Evaluation of the ratio of 
degradation products of PCE indicates that there is minimal attenuation occurring 
in the soils.  Of the 39 soil samples collected as a part of the soil sampling during 
this RI (excluding duplicates) that contained PCE, only nine had positive 
detections of TCE and five had positive detections of 1,2-DCE.  In the nine 
samples that contained TCE and/or 1,2-DCE along with PCE, the ratio of 
combined TCE and 1,2-DCE to PCE ranged from 1 percent to as high as 40 
percent, with most being less than 10 percent.  For reductive dechlorination to 
occur, anaerobic conditions are required as well as the appropriate moisture 
content, electron receptors and an adequate carbon source.  These conditions 
do not typically exist at OU2 due to the relatively thin soils, low levels of reduced 
organic carbon, and generally low moisture content. 
In the area of the open lot north of the former Kellwood facility, infiltration of 
precipitation could lead to losses of PCE to groundwater, especially as past site 
activities have left the area as a depression that enhances the potential for 
infiltration.  This process would be expected to be significant for water passing 
through fractures that may contain localized occurrences of DNAPL.  In addition 
to infiltration, lateral flow of groundwater may pass through areas with localized 
DNAPL occurrences.  The total mass of the DNAPL would change very slowly 
from this process due to the limited solubility of PCE in water and the limited 
volume of water encountering the DNAPL.   
Volatilization would not be expected to be a significant process in areas with an 
impervious surface, such as the detections beneath Industrial Drive and under 
the slab of the former Kellwood facility.  The soils beneath the impervious 
surfaces would also not be expected to have losses due to infiltrating water but 
may have losses to groundwater flowing through the soil.   

5.3.2 Fate and Transport in Sediments 
Sediments, by definition, lie in the path of a body of flowing water. As a result, 
sediments can move downstream in response to the flow of the water.  The 
sediment may flow for long distances or may settle in a pool.  Vegetation can 
stabilize the sediments, reducing the potential for migration. 
PCE was detected in only one sediment sample, SD06-SD01-0.02-080801 on 
the 500 tributary.  The concentration of PCE in this sample was low.  TCE, 1,2-
DCE and vinyl chloride were not detected in any of the sediment samples.  The 
PCE detected in the sediment could migrate down the tributary, to Boeuf Creek.  
The concentrations detected would be expected to decline as the sediment is 
mixed with sediments not containing PCE and as some minimal quantities of 
PCE are lost to volatilization and partitioning to the surface water. 

5.3.3 Fate and Transport in Surface Water  
Precipitation falling on the ground can infiltrate and enter the groundwater 
system.  Precipitation falling on the paved areas or other impervious surfaces 
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(including the roof of the former Kellwood facility) is typically directed to flow 
channels that prevent contact with soil.  Surface water flows into the 510, 512 
and 600 tributaries.  The flow path to these creeks may include detention in 
ponds or basins.  A small portion of the water flowing in the creeks or stored in 
the ponds or basins may evaporate. 
Groundwater containing COPCs discharges to streams either diffusely into the 
stream channel or in springs.  The rate of groundwater flow into the streams 
varies over time.  In addition, the relative contribution of different areas may vary.  
PCE, TCE, 1,2-DCE, and vinyl chloride will volatilize as the surface water flows 
downstream.  Volatilization can cause substantial reduction of the concentration 
of PCE in surface water.  The RI Report for OU4 indicates that the concentration 
of PCE in surface water in one stream declined from 30.3 µg/L to below 5 µg/L 
within 600 feet downstream.  A series of samples collected by the USGS along 
the 500 tributary on April 19, 2001 indicates the maximum PCE concentration 
detected on that date was 40 µg/L at 500TB-1B.  PCE generally decreased 
downstream, reaching a low of 14.5 µg/L at 500TB-6, at a distance of 750 feet 
downstream.  A second series of samples collected on March 14, 2002 ranged 
from 9.5 µg/L from 500TB-2 (immediately downstream of a spring) to 2.7 µg/L at 
500TB-7, and 0.5 µg/L at EC08 (all field GC analyses, see Table 2.6).  This 
decline in concentration occurred in a stream distance of approximately 1,250 
feet from 500 TB-2 to 500TB-7, and 3,400 feet from 500TB-2 to EC08. 

5.3.4 Fate and Transport in Groundwater 
PCE, TCE, and 1,2-DCE flow from OU2 to the 500 and 600 tributaries south and 
west of OU2 and to Wildcat Creek downstream of the 600 tributary.  Both Wildcat 
Creek and the 500 tributary empty to Boeuf Creek.  Transport of COPCs in 
ground water is primarily through the overburden and the upper sandstone 
marker bed/uppermost bedrock.  Limited transport of COPCs occurs in the Swan 
Creek sandstone member due to the concentrations in the Swan Creek being 
generally less than 10 µg/L compared to the hundreds to low thousands of µg/L 
in the upper sandstone marker bed/uppermost bedrock and overburden zones.  
There is a very limited connectivity between the upper sandstone marker 
bed/uppermost bedrock and the lower Jefferson City/Roubidoux.  Occurrences of 
PCE in the lower Jefferson City/Roubidoux is restricted to instances where wells 
with open intervals that connect the two intervals overcome what is otherwise a 
poor connection between the shallow permeable zones and the lower Jefferson 
City/Roubidoux.  Details on these conclusions are provided below. 
Precipitation infiltrating the ground and migrating downward through soil or 
migrating through bedrock containing isolated areas of DNAPL can dissolve 
PCE, TCE, 1,2-DCE, and vinyl chloride.  The migration of PCE in groundwater is 
affected by several processes, including advection, dispersion, diffusion, 
sorption, and natural attenuation.  Advection is the movement of a chemical with 
the flow of the groundwater.  Dispersion is the spreading of the chemical as the 
water containing it follows slightly different paths through the rock, some slightly 
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faster than others, resulting in spreading both along the flow path and lateral to 
the flow path.  The effect of dispersion is greater along the flow path than lateral 
to it.  Diffusion is the spreading due to concentration gradients.  Sorption is the 
interaction of the chemical with the aquifer structure, binding it to the aquifer 
matrix.  Natural attenuation occurs when the concentrations of compounds in 
groundwater and other media are reduced over time by a combination of 
naturally occurring chemical, physical, and biological processes. 
Advection 
Advection is the dominant process relating to the transport of PCE, TCE, and 
1,2-DCE at OU2/OU6.  Groundwater flow from the open area north of the former 
Kellwood facility to the south, southwest, and west is indicated by detections of 
PCE in monitoring wells open to the upper sandstone marker bed/uppermost 
bedrock, the measured potentiometric gradient, the dip of bedrock horizons (the 
top of the upper sandstone marker bed and the Swan Creek sandstone 
member), and the drop off of the bedrock surface to the southwest.  The 
potentiometric surface in the overburden is typically a subdued replica of the 
bedrock surface, thus flow in the overburden typically follows the bedrock 
surface.  The primary transport of COPCs in groundwater is along the 
overburden-bedrock surface as well as within the upper sandstone marker bed.  
Groundwater discharges from this interval to the 500 and 600 tributaries.  The 
upper bedrock likely also discharges to Wildcat Creek (the 700 tributary) south of 
the MW-4 cluster, although PCE was not detected in surface water samples in 
Wildcat Creek in samples SW-12, SW-13 or SW-14. 
Low concentrations of PCE are observed in monitoring wells that are open to the 
Swan Creek sandstone and an overlying intermediate permeable zone (MW-1T1) 
below the upper sandstone marker bed/uppermost bedrock at the MW-1 cluster, 
the MW-2 cluster and the MW-4 cluster.  The Swan Creek sandstone well at the 
MW-7 cluster did not contain PCE despite the presence of PCE in the upper 
sandstone marker bed well.  These observations indicate that there is a limited 
hydraulic connection between the upper sandstone marker bed/uppermost 
bedrock and the Swan Creek sandstone.  The limited connection is also 
indicated by the sizeable head difference between the upper sandstone marker 
bed/uppermost bedrock and the Swan Creek sandstone member.  Because of 
the limited connection between the upper sandstone marker bed/uppermost 
bedrock and the Swan Creek sandstone member, most of the PCE will discharge 
via seepage or springs to surface water in the unnamed creeks noted above or 
into Wildcat Creek. 
A mechanism for short circuiting the intervening strata’s tendency to limit 
downward migration must be present for PCE to reach the lower Jefferson City 
and Roubidoux interval, based on (1) the limited connection between the Swan 
Creek sandstone and the overlying upper sandstone marker bed/uppermost 
bedrock interval noted above; and (2) the lack of a discernible connection 
between the Roubidoux and the Swan Creek sandstone determined by the 
aquifer pumping test.  The mechanism for short cutting the tendency of these 
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strata to limit downward vertical migration could be a natural geologic feature 
such as a fault or a fracture, an open borehole, or a well with an improperly 
sealed or degraded casing.   
The domestic wells that have positive detections for PCE south and southwest of 
the former Kellwood facility (JS-14, JS-36, JS-38, JS-52 and historically JS-37 
before being reconfigured) had short or ineffective casing or were immediately 
adjacent to a well that had a short or ineffective casing.  The declining 
concentrations in these wells following the installation of liners in JS-14, JS-36, 
and JS-38 reinforces that these wells provided an alternative flow path rather 
than the PCE transport being related to downward flow along a fault or fracture.  
It is likely that wells JS-25 and JS-27 also provide a short circuit of the natural 
barrier to downward migration of PCE.  All known wells with short or ineffective 
casing south and southwest of the former Kellwood facility have been modified to 
reduce the potential for the borehole to provide a pathway for downward 
migration of VOCs.  The additional requirements on construction of new wells or 
reconfiguration of existing wells within Special Area 3 further protects against 
new pathways for downward migration being created.  Degradation of steel 
casings on existing wells could result in downward migration in the future.  
Although downward migration through the geologic units outside of artificial 
pathways have not been identified, the potential exists that over long periods of 
time, migration through even poor connections may lead to COPCs reaching 
lower units or formations. 
Natural Attenuation 
The groundwater data from the March 2009 sampling event were evaluated for 
indications of natural attenuation of chlorinated volatile organic compounds 
(CVOCs).   
As part of the evaluation of natural attenuation, various parameters were 
analyzed for evidence of anaerobic biodegradation using methods detailed by 
Wiedemeier, et. al. (1998).  A summary of the natural attenuation evaluation by 
anaerobic biodegradation is shown below: 

• Evidence of parent compound degradation is not present at OU2/OU6, as 
there is a very low percentage of TCE and DCE to PCE. 

• Dissolved oxygen concentrations varied widely, but averaged 2 mg/L, 
which is higher than would be expected for anaerobic degradation to be 
occurring. 

• Ferrous iron averaged 0.08 mg/L, whereas it would be expected to be 1 
mg/L or higher if anaerobic conditions are present. 

• Sulfate would be expected to be less than 20 mg/L if anaerobic conditions 
are present: however, sulfate concentrations ranged from 4.5 to 330 mg/L, 
with most values less than 20 mg/L. 



                 RIVERFRONT SUPERFUND SITE OU2/OU6  
REMEDIAL INVESTIGATION REPORT 

NEW HAVEN, MISSOURI 

PARSONS 5-6 RFOU26RIRpt j10.doc 

• Sulfide concentrations would be expected to be above 1 mg/L if anaerobic 
conditions were present: however, OU2/OU6 sulfide concentrations 
averaged 0.9 mg/L. 

• Methane ranged from non-detect to 68 mg/L.  However, most of the 
samples were less than 1 mg/L.  Methane concentrations would be higher 
if anaerobic conditions were present. 

Based on the above, analytical data from the first round of site-wide sampling do 
not show a strong indication of natural attenuation via anaerobic biodegradation 
of CVOCs.  Other natural attenuation processes are discussed below. 
Sorption 
A dolostone and sandstone aquifer matrix does not typically adsorb significant 
quantities of PCE, TCE, 1,2-DCE or vinyl chloride.  Clays and organic carbon are 
more likely to adsorb PCE, TCE, 1,2-DCE or vinyl chloride because the clays and 
organic carbon provide charged surface locations that the compounds can sorb 
to.  The aquifer matrix through which the groundwater is flowing contains small 
quantities of clay or organic carbon.  Given the fairly low quantities of clay in the 
bedrock matrix, the amount of sorption in the bedrock will be relatively limited.  
The impact of sorption in retarding contaminant migration will last only until the 
clays have adsorbed the maximum amount of COPCs that they can based on the 
charges surface locations available.  If remedial activities result in water with 
none to low levels of COPCs moving past the clays, rebounding concentrations 
of VOCs may be observed as they desorb from the clays into the groundwater.  
This effect would tend to make remediation of the groundwater more difficult. 
Dispersion 
Because of the continuing contribution of PCE to groundwater from the DNAPL 
present in the open area north of the former Kellwood facility, dispersion is 
unlikely to result in significantly lower maximum concentrations of PCE, TCE, and 
1,2-DCE.  The lateral component of dispersion will result in the VOC plume being 
wider than would be present in the absence of dispersion.  The extent of impacts 
based on the RI sampling reflects the effects of dispersion in the transport of the 
contaminants.  As the PCE migrates, dispersion will continue to cause the 
impacts to be present over a broader area both laterally and longitudinally than 
would occur in the absence of dispersion.  It should be noted, however, that 
dispersion will not cause the PCE to migrate in directions significantly different 
than the direction in which the groundwater is moving by hydraulic processes.  
The overall effect of dispersion will be difficult to discern from the effect of 
contaminant migration that follows the overall groundwater flow.   
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Diffusion 
Similarly, diffusion is likely to contribute to a wider plume, but the effect would be 
expected to be slight.  The magnitude of diffusion is typically small compared to 
advection, but is more pronounced where groundwater flows are low.  Because 
of the fairly strong hydraulic gradient, the dip of the bedrock layers, and the drop 
off of the bedrock surface to the southwest, it is unlikely that diffusion would 
result in VOCs moving against the groundwater flow to the southwest.  Diffusion 
may result in VOCs moving into dead-end fractures along the flow path, 
especially in areas where concentrations are high.  This is because the effect of 
dispersion is proportional to the concentration gradient.  PCE that has diffused 
into dead-end fractures and other areas of restricted flow will be difficult to 
remediate.  If remediation results in cleaner water in the area of these dead-end 
fractures, the PCE may diffuse back into the remediated water, resulting in 
elevated PCE levels for some time following the beginning of remedial efforts.  
Groundwater Velocity 
The apparent velocity of groundwater in the overburden can be estimated using 
Darcy’s law.  Based on the hydraulic conductivity estimate for the overburden at 
MW-1S, the hydraulic gradient in the upper sandstone marker bed and an 
assumed porosity range of 20 to 30 percent, the velocity of groundwater flow in 
the overburden would be within the range of 200 to 300 feet per year.  It is not 
known if the high hydraulic conductivity estimate at MW-1S is representative or is 
unusually high. 
The apparent velocity in the upper sandstone marker bed/uppermost bedrock 
interval was estimated assuming that the hydraulic conductivity was in the range 
from 0.11 ft/day to as high as 10 ft/day, the measured hydraulic gradient of 0.009 
feet per foot, and a porosity of 10 to 30 percent.  The estimated apparent velocity 
ranges from 1.2 to 325 feet per year.  The apparent velocity using the median 
hydraulic conductivity value of 0.21 ft/day and a porosity of 20 percent is 
approximately 3.5 feet per year. 
Transport Time 
The earliest sample indicating the presence of PCE in JS-38 was collected in 
July 2002.  The disposal of PCE at OU2 is reported to have occurred between 
1973 and 1985.  It is likely that the PCE reached JS-38 well before July 2002, as 
the concentration detected in the July 2002 sample was 10 µg/L, which would 
suggest that lower concentrations were present prior to the July 2002 sampling 
event.  If it is assumed that the initial arrival of PCE at JS-38 was 2 years earlier 
and that the disposal of PCE did not reach groundwater until 1974, a travel rate 
of approximately 165 feet per year would be required.   
The first samples collected from JS-14 in March 1999 contained PCE at an 
estimated concentration of 0.11 µg/L in one sample and a concentration of 0.3 
µg/L in the other.  Therefore, it is known that the PCE arrived at JS-14 prior to 
that date.  Given the low concentration detected, it is likely that the arrival time 
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was not significantly earlier.  If it is assumed that the initial arrival of PCE at JS-
14 was in 1998, and that PCE reached groundwater north of the former Kellwood 
facility in 1974, a travel rate of approximately 81 feet per year (ft/yr) would be 
required.  The travel rate required to reach JS-38 is within the possible travel rate 
range of both the overburden and the upper sandstone marker bed/uppermost 
bedrock intervals.  However, the high hydraulic conductivity required for the 
higher end flow rate within the upper sandstone marker bed/uppermost bedrock 
is based on what appears to be an outlier in the estimates of hydraulic 
conductivity.  Flow in the bedrock, however, would tend to be concentrated in 
high permeability zones such as fractures and bedding planes.  Thus, much of 
the travel path from OU2 to JS-38 must occur at the overburden/bedrock 
interface or along a preferential pathway in the bedrock.  Although the flow rate 
required to reach JS-14 is approximately half of that required to reach JS-38, 
both of these observations suggest that flow rates can be high in these 
preferential pathways. 
Even if the transport of VOCs is via a preferential pathway, the observations that 
1) there is a limited pathway for downward migration, and 2) that the ultimate fate 
of most of the groundwater is to discharge to surface water, are still valid.  
Although most preferential pathways appear to be horizontal in nature, the 
potential exists for natural vertical pathways to exist that could allow downward 
migration of COPCs.  The offset in the top of the Swan Creek between JS-36, 
JS-14, MW-7SW on the west and MW-11, JS-37, and BW-21 on the east 
suggests the potential for a fault in this area.  The potential for a geologic 
structure in this area is supported by the results of the geophysical surveys 
performed north of Boeuf Lutheran Road (Powers, 2004).  Even limited vertical 
connectivity could be significant over the long period of time where COPCs are 
present in the groundwater, especially where DNAPL is present.  Significant 
downward migration of PCE has been observed across the same geologic units 
at OU4. 
The extent of impacts from COPCs indicated by the RI reflects the wide range of 
fate and transport processes that may have resulted in the current conditions.  
The observed extent of impacts also reflects that probability that COPCs, both 
dissolved and NAPL, have accumulated in unknown volumes in dead-end 
fractures and areas with restricted flow that will be difficult to remediate. 
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SECTION 6 
BASELINE RISK ASSESSMENT FOR OPERABLE UNITS OU2 

AND OU6 
Ecological and human health risk assessments were conducted to evaluate 
potential affects to human health and the environment posed by chemical 
constituents in site soil, groundwater, surface water and sediments.  Results of 
these assessments are presented below. 

6.1 ECOLOGICAL RISK ASSESSMENT 
A screening level ecological risk assessment (ERA) was completed for the 
Riverfront Superfund site in July 2002 (Black and Veatch, 2002).  The ERA was 
completed for four of the identified operable units: OUs 1 through 4, although the 
actual study area included the OU6 watershed.  The ERA considered the direct 
exposure risks associated with floodplain soil, surface water, and sediment.  
Since information on plant tissue concentrations was also available based on 
information gathered during the RI, a conservative ingestion model for a 
representative herbivore was also included in the 2002 ERA.  Based on the 
evaluation conducted in the 2002 ERA, surface waters in the 510 and 512 
tributaries, downstream of OU-2, may contain PCE at levels that could present a 
risk to ecological receptors.  Floodplain surface soils, sediments, and plant tissue 
samples collected throughout the Riverfront Site’s study did not indicate a 
significant risk to the environment.   
Preliminary Remedial Goals (PRGs) present a concentration of a COPC in 
surface water that is assumed to be protective of aquatic organisms in the 
habitats of the study area.  A PRG for PCE of 8.9 µg/L was recommended in the 
2002 ERA and was based on the 1999 USEPA Region 5 environmental data 
quality limit.  A review of the current Region 5 ecological screening levels (ESLs) 
shows that the limit for PCE was updated (increased) to 45 µg/L (USEPA, 2003).  
However, in 2006, USEPA Region 3 issued updated freshwater screening levels, 
and a screening benchmark of 111 µg/L PCE was established.  PCE was 
detected in 46 of 92 surface water samples collected from Boeuf Creek and its 
tributaries from 2001 through 2009, with the maximum detected concentration 
being 100 µg/L in 2002, which is below the benchmark value.  In addition, no 
other site-related compounds were detected above their respective screening 
levels in the surface water samples collected from Boeuf Creek or its tributaries, 
or in other media sampled at the site.  Therefore, no further ecological 
investigations or assessments are recommended at this time.  The updated 
ecological risk assessment results are provided in Appendix J. 

6.2 BASELINE HUMAN-HEALTH RISK ASSESSMENT 
A Human Health Risk Assessment (HHRA) report for OUs 2/6 was prepared to 
evaluate potential impacts to human health posed by chemical constituents in 
site soil, groundwater, surface water, and sediments.  The risk assessment 
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process combines information on potential exposure to site-related constituents 
with information on their toxic characteristics to generate a quantitative estimate 
of risk.  The risk assessment was performed in accordance with the USEPA 
Superfund Risk Assessment Guidance (USEPA, 1989, 1991, 1996, 2001, 2003, 
& 2004) and MDNR Division of Hazardous Waste Management Commission 
Risk-Based Corrective Action Process (March 2, 2009) for selecting COPCs.  
Data used in the evaluation were collected from soils, groundwater, surface 
water, and sediments.  When site-specific data were not available, standard 
defaults were used.  Methods used in this risk assessment are consistent with 
USEPA guidance documents.  The full risk assessment is presented in 
Appendix K. 

6.2.1 Exposure Assessment  
The exposure assessment is typically performed to estimate the type and 
magnitude of exposures to chemical constituents that are present at or migrating 
from the site.  The purpose of the exposure assessment is to identify the 
exposure pathways through which a receptor may potentially be exposed to 
constituents originating at a site.  This involves projecting concentrations along 
actual or hypothetical pathways between sources and receptors. 
Exposure pathways describe the movement of chemicals from sources (e.g., in 
soil or surface water) to exposure points, where receptors (i.e., potentially 
exposed populations) may come in contact with the chemicals.  An exposure 
pathway is typically defined by the following elements (USEPA, 1989): 

• A source and mechanism of constituent release to the environment; 

• An environmental transport medium (e.g., soil, water) for the released 
constituents; 

• A point of potential contact with the impacted medium (i.e., point of 
exposure); and  

• An exposure route (e.g., inhalation, ingestion, dermal contact) at the point 
of exposure. 

An exposure pathway is considered complete only if all four components are 
present.  In conducting this risk assessment, only complete exposure pathways 
were evaluated quantitatively. 
The impacted media are soil (0-10 feet bgs), groundwater, surface water and 
sediments.  An exposure route is the means by which the chemical constituent 
actually contacts the body.  Exposure routes include incidental ingestion and 
dermal contact with soils, inhalation of volatiles from soil and groundwater, 
inhalation of dust generated from soil and dermal contact with sediments and 
surface water.     
Exposure points are defined as the points at which a receptor is likely to contact 
a COPC.  For incidental ingestion and dermal contact, the exposure point is the 
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impacted area.  For inhalation, the exposure point is ambient air, or air in an 
enclosed space. 
The potential for exposure is analyzed from two perspectives: examination of 
current land use and consideration of potential future land use.  Commercial 
workers, construction workers, and site trespassers are the current on-site 
human receptors.  The anticipated future land use for the property should remain 
the same as the current land use based on the historical use and the zoning of 
the site and surrounding properties.  However, a hypothetical residential future 
use scenario was also evaluated for informational purpose at the request of 
USEPA.  The potential complete exposure pathways evaluated in this risk 
assessment are listed in Table 5.1.   

6.2.2 Toxicity Assessment 
The toxicity assessment provides a framework for characterizing the relationship 
between the magnitude of exposure to a COPC and the nature and likelihood of 
adverse health effects that may result from such exposure.  In the risk 
assessment, chemical toxicity is typically divided into two categories:  
carcinogenic and noncarcinogenic.  Potential health effects are evaluated 
separately for these two categories, because their toxicity criteria are based on 
different mechanistic assumptions, and associated risks are expressed in 
different units.   
Pertinent toxicological information on COPCs was selected from the following 
sources: 

• Integrated Risk Information System (IRIS)  

• EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs)  

• Other Toxicity Values 

• The California Environmental Protection Agency toxicity values 
(http://www.oehha.ca.gov/risk/chemicalDB//index.asp). 

• The Oak Ridge National Laboratory Risk Assessment Information 
System toxicity values (http://risk/lsd.ornl.gov/index.shtml). 

• The Agency for Toxic Substances and Disease Registry (ATSDR) 
Minimal Risk Levels (MRLs) (http://www.atsdr.cdc.gov/mrls.html).   

The toxicity profiles for the COPCs can be found in the Oak Ridge National 
Laboratory Risk Assessment Information System and the ATSDR websites. 

6.2.3 Risk Characterization 
In risk characterization, information obtained from the exposure and toxicity 
assessments was integrated to characterize the potential risks posed by COPCs 
selected for the risk assessment.  Risk can be described using two general 
criteria: the excess lifetime cancer risk for chemicals that are thought to be 
potential human carcinogens and the hazard quotient (HQ) for chemicals that 
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cause non-carcinogenic effects.  Current regulatory methodology assumes that 
cancer risks and HQs can be summed across exposure routes for all media at 
the site to derive a “total site risk” (USEPA, 1989).   
Potential risks for carcinogenic effects are typically estimated by calculating 
excess lifetime cancer risks (CR) as a result of exposure to carcinogens.  
Calculation of a CR for an exposure pathway involves multiplying the chronic 
daily intake for each chemical by its upper-bound cancer slope factor.  For known 
or suspected carcinogens, acceptable exposure levels are generally 
concentration levels that represent an excess upper-bound lifetime cancer risk to 
an individual of between one in 10,000 (10-4) and one in a million (10-6).  Potential 
risks for noncarcinogenic effects are typically estimated by calculating the HQ for 
each COPC.  Calculation of a HQ for an exposure pathway involves dividing the 
chronic daily intake for each chemical by its reference dose.  When the HQ for a 
COPC exceeds unity (one), there may be concern for potential noncancer effects 
for that COPC. 
Calculation of the total cancer risk and total HI for the future exposed populations 
are summarized in Table 6.1.  The risk and hazard calculation sheets are 
included in Appendix K. 
The total cancer risk and the total hazard index exceed the target cancer risk 
range of 1 x 10-4 and 1 x 10-6, and the target hazard level of 1 for the following 
receptors:  industrial indoor worker and a hypothetical resident.  For the 
hypothetical resident, the pathways of concern are incidental ingestion, 
inhalation, and dermal contact with impacted soil; the inhalation of soil volatiles in 
indoor air; and the inhalation of groundwater volatiles in indoor air exposure 
pathways.  The risk is primarily driven from the inhalation of PCE in indoor air.  
The total cancer risk and the total hazard index associated with only this 
exposure pathway are 9.9 x 10-3 and 6.1.  The primary chemicals of concern are 
PCE (soil and groundwater) and arsenic (soil).  Locations where concentrations 
of PCE exceed target concentrations are underneath and immediately adjacent 
to (north and west) the former Kellwood facility (soil) and south and southwest of 
the former Kellwood facility (groundwater).  For the industrial indoor worker, the 
risk is from PCE in soil and groundwater volatilizing to indoor air.  PCE is the only 
COPC identified for this pathway.  Locations where concentrations of PCE 
exceed target concentrations are underneath and north of the former Kellwood 
facility (soil) and south and southwest of the former Kellwood facility 
(groundwater). 
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SECTION 7 
SUMMARY AND CONCLUSIONS FOR OU2 AND OU6 

7.1 SUMMARY 

7.1.1 Location, Nature and Extent of Impacts 
Operable Unit 2 of the Riverfront Superfund Site is located in the area of the 
former Kellwood facility at 202 Industrial Drive in New Haven, Franklin County, 
Missouri and the open lot north of the facility.  The former Kellwood facility is 
presently owned by Metalcraft Enterprises division of Tubular Steel, Inc.  OU6 is 
located south of OU2.  The area of OU2/6 generally slopes to the south and 
drains via the 500 and 600 tributaries to Wildcat Creek and Boeuf Creek.  OU2 is 
wholly within the corporate limits of New Haven.  OU6 includes areas both inside 
and outside the city.  The former Kellwood facility and its surrounding area is 
within a partially developed industrial park.  Beyond the limits of the industrial 
park, land use consists primarily of homes on large lots as well as agricultural 
fields.  The agricultural land includes pasture/hay production as well as row crop 
farming. 
PCE is a low-viscosity, non-flammable chlorinated organic solvent used as a 
metal degreaser and for dry cleaning.  Due to a high density and limited 
solubility, it forms a non-aqueous phase liquid when released.  The free-phase 
PCE (DNAPL) will sink through groundwater to an impermeable layer (typically 
bedrock) and then migrate along the slope of the impermeable layer unless it 
encounters a discontinuity in the bedrock.  DNAPL flowing through discontinuities 
and fractures in the bedrock can be trapped where the fractures are not 
interconnected.  The amount of DNAPL in the fractures in the bedrock depends 
upon the number and size of the fractures, the volume of the release, and the 
degree of interconnection.  These factors are difficult to quantify.   
The scope of the RI is to characterize the nature and extent of impacts and 
potential risk to human health and the environment.  Evaluation of the amount of 
PCE trapped in the fractures is based on the results of the DNAPL investigation.  
During the RI, PCE was detected as DNAPL in five core holes.  Three of the core 
holes were located on the open lot immediately north of the former Kellwood 
facility.  DNAPL was detected in two core holes outside the northwest portion of 
the former Kellwood facility.  DNAPL was detected in the upper 15 feet of 
bedrock, and then only in a few of the fractures.  DNAPL was recovered from two 
of the core holes and USGS monitoring well BW-20.  Since March 2008, 
approximately six liters of DNAPL have been recovered during quarterly 
monitoring events.  If anaerobic conditions are present in the aquifer, PCE may 
degraded to TCE, 1,2-DCE, and vinyl chloride through reductive dechlorination.  
However, there is little indication that anaerobic conditions are present or that 
reductive dechlorination is occurring. 
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PCE, TCE and 1,2-DCE were detected in groundwater at a number of locations.  
PCE was detected in groundwater in the overburden in several direct-push 
borings in a line north of Boeuf Lutheran Road at up to 2,800 µg/L.  The 
uppermost significant permeable zone in bedrock is the upper sand marker bed 
of the Cotter Dolomite/uppermost bedrock interval.  PCE was detected at 
190,000 µg/L in BW-20, which is open to the uppermost bedrock, and is located 
in the open lot north of the former Kellwood facility.  Outside of the open lot, the 
maximum concentration of PCE detected in the upper sandstone marker 
bed/uppermost bedrock was 1,700 µg/L in MW-1UB.  In general, detections of 
PCE in the upper sandstone marker bed/uppermost bedrock are located south 
and west of the former Kellwood facility, including wells MW-1UB, MW-04A, and 
MW-7US.  PCE was not detected in MW-10UB and MW-14US to the west and in 
MW-6US and MW-8US to the east.  PCE was detected at 3.2 µg/L in MW-9US, 
located north of, and hydraulically upgradient of OU2.  MW-102, located between 
the former Kellwood facility and MW-9US, and screened in the upper sandstone, 
did not contain PCE. 
PCE was detected in three monitoring wells open to the Swan Creek sandstone 
member of the Cotter Dolomite.  The maximum concentration in the Swan Creek 
was 4.1 µg/L.  At each location where PCE was detected in the Swan Creek, it 
was also detected in a well open to the upper sandstone marker bed/uppermost 
bedrock above the Swan Creek.  PCE was not detected in MW-11, or MW-12 
west of the Swan Creek monitoring wells that had PCE detections, and in MW-
6SW, east of the Swan Creek monitoring wells that had PCE detections.  With 
the exception of well MW-9SW, each of these Swan Creek wells had significantly 
lower PCE concentrations (where present) than the corresponding upper 
sandstone marker bed/uppermost bedrock well.  The large difference in observed 
concentrations between these two units, along with a significant head difference, 
suggests that there is a weak hydraulic connection between the Swan Creek 
sandstone and the upper sandstone marker bed/uppermost bedrock.   
Seven domestic/private supply wells in the vicinity of OU2/6 have had detections 
of PCE.  Five of these wells are located south and southwest of the former 
Kellwood facility.  One of these wells, JS-37, has been removed from service, 
and an attempt to convert it to a monitoring well has prevented subsequent 
sampling of the lower Jefferson City interval.  Two wells, JS-25 and JS-27, are 
located to the east and northeast of the former Kellwood facility.  JS-25 is not 
currently in use.  JS-27 has consistently contained PCE at a concentration below 
the MCL.  The maximum PCE concentration detected in the residential well 
sampling event was 290 µg/L (JS-36).  JS-14, JS-36, JS-38, and JS-52 have 
home treatment systems in place to remove VOCs.  Furthermore, liners have 
been installed in each of the wells with treatment systems.   
The RI indicates that the presence of PCE in soil is limited to the open lot north of 
the former Kellwood facility, beneath the floor of the former Kellwood facility, and 
beneath and immediately west of Industrial Drive.  PCE concentrations of up to 
290,000 µg/kg were detected beneath the floor of the former Kellwood facility, 
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and a concentration of 23,000 µg/kg was detected on the open lot north of the 
former Kellwood facility.   
PCE was detected in surface water in the 500 and 600 tributaries.  The 600 
tributary that flows behind the homes in the Wildcat Creek Estates Subdivision 
contained PCE at up to 19 µg/L in April 2009.  The JS-500 tributary contained 
PCE at 4.5 µg/L in August 2008 at the culvert beneath Boeuf Lutheran Road.  A 
sediment sample from the same location contained PCE at 3.2 µg/kg. 

7.1.2 Sources of COPCs 
The source of the PCE impacts present at OU2/6 is reportedly from disposal of 
PCE on the vacant lot north of the former Kellwood facility that occurred between 
1973 and 1985.  Interviews conducted by the USEPA give conflicting information 
on the amount of PCE disposed on the open lot north of the former Kellwood 
facility.  These estimates range from approximately 10 gallons per day to 
approximately 220 gallons per year.  It is difficult to make reliable estimates of 
volumes released based on anecdotal evidence gathered more than a decade 
after the reported disposal occurred. 
PCE detections to the north and northeast of OU2 at the MW-9 well nest and at 
JS-25 and JS-27 are likely the result of a PCE release not associated with the 
open lot, as these areas are located hydraulically upgradient of OU2.  In addition 
to being hydraulically upgradient, these areas are structurally up-dip based on 
elevations of the top of the upper sandstone marker bed and the Swan Creek 
sandstone member as logged in monitoring wells.  Monitoring well MW-102, 
which did not contain PCE and is completed in the upper sandstone, is located 
on the north end of the open lot, north of the area where the disposal occurred.  It 
is directly in line with MW-9US and MW-9SW, which both contained low 
concentrations of PCE.  Similarly, MW-8US did not contain PCE and is screened 
in the upper sandstone.  MW-8US is located between the disposal area and 
JS-27, and generally towards JS-25.  Core holes used to determine the extent of 
DNAPL in the open lot indicate that there are areas where DNAPL was not 
detected between MW-9US, MW-9SW, JS-25 and JS-27.  Although this evidence 
suggest a different source for the PCE in these wells, there is some potential for 
a flow path from OU2 to these wells.  Potential flow paths from OU2 to these 
wells include migration of DNAPL along fractures cutting across the bedding 
units, migration downward to the Roubidoux formation then northeastward to 
JS-25 and JS-27 (but not to MW-9R).   

7.1.3 Fate and Transport 
Soil on the open lot north of the former Kellwood facility is not prone to erosion 
due to the relatively low slope of the open lot preventing significant run off of 
precipitation.  Although vegetation is not thick, it sufficient to prevent significant 
wind erosion.  PCE in soil that is near the surface and not covered by an 
impermeable material may volatilize.  PCE in the soil not covered by an 
impermeable surface may partition to water infiltrating from precipitation.   
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DNAPL is known to be present in bedrock fractures in a small area on the north 
and northwest sides of the former Kellwood facility.  After more than 20 years 
from the last disposal and 36 years from the initial disposal, the limited area of 
the detected DNAPL suggests that it is migrating slowly.  PCE may dissolve from 
the DNAPL phase to groundwater passing through fractures adjacent to the 
DNAPL.  However, due to the limited solubility of PCE in water, the rate of loss is 
expected to be small.  Because of the limited solubility, the DNAPL is expected to 
remain for a substantial time, and may serve as a continuing source of PCE to 
groundwater.  Over the periods of time that the DNAPL will be present, there is 
some potential that the limited vertical connectivity may provide a pathway for 
downward migration of COPCs. 
Advection is the primary process controlling the fate and transport of PCE in 
groundwater.  The primary avenues for migration are in the overburden near the 
bedrock interface and in the upper sandstone marker bed/uppermost bedrock.  
There is a limited hydraulic connection between the upper sandstone marker 
bed/uppermost bedrock and the Swan Creek sandstone.  Groundwater flow from 
OU2 is to the south and west.  Most groundwater is expected to discharge from 
the upper sandstone marker bed/uppermost bedrock and the overburden to the 
600 tributary behind the homes of the Wildcat Creek subdivision and the 500 
tributary west of JS-14 and JS-36.  It is possible that groundwater containing 
PCE may either currently or in the future discharge to Wildcat Creek.  The 
discharge can be either diffuse or concentrated at small springs.   
Anaerobic conditions are necessary for reductive dechlorination of PCE.  
Analytical data from the first round of sitewide sampling do not show a strong 
indication of natural attenuation via anaerobic biodegradation of PCE.  This 
finding is based on: the high percentage of PCE relative to the sum of TCE and 
DCE; the relatively high dissolved oxygen concentrations; the relatively high 
nitrate concentrations; the low ferrous iron concentrations; the high sulfate 
concentrations; and the low sulfide and methane concentrations. 
The limited connectivity between the upper sandstone marker bed/uppermost 
bedrock and the Swan Creek sandstone, and between the Swan Creek 
sandstone and the lower Jefferson City/Roubidoux minimizes downward 
movement of groundwater.  Vertical short-circuiting of these natural restraints on 
downward migration of groundwater is possible both from natural geologic 
features such as faults or fractures or from open boreholes.  The known 
distribution of PCE in the lower Jefferson City/Roubidoux suggests that the 
occurrences of PCE in that interval are related to flow through an open borehole.  
With the continuing source of PCE from the DNAPL in the source area, even 
slow downward migration rates could result in movement of COPCs to deeper 
zones. 
Shallow groundwater containing PCE is expected to discharge to the 500 and 
600 tributaries, and to Wildcat Creek.  PCE in surface water will move 
downstream.  Much of the PCE is expected to volatilize from the surface water 
relatively quickly, as was demonstrated by USGS sampling along the 500 
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tributary and at OU4.  PCE in sediments will be carried downstream.  The 
sediments containing PCE may be stabilized in the stream bed by the growth of 
vegetation.  The PCE may also volatilize to the atmosphere or partition to surface 
water.   

7.1.4 Risk Assessment 
A review of the July 2002 ecological risk assessment for OUs 1 through 4 
indicated that PCE was present in surface water at concentrations above the 
USEPA Region 5 PRG at that time.  However, these concentrations of PCE in 
surface water are below the current Region 5 PRG.   
The total cancer risk and the total HI exceed the target cancer risk range of 
1 x 10-4 and 1 x 10-6, and the target hazard level of 1 for the following two 
receptors:  industrial indoor worker and a hypothetical resident at the locations 
discussed in the following paragraph.  For the hypothetical resident, the 
pathways of concern are incidental ingestion, inhalation, and dermal contact with 
impacted soil; the inhalation of soil volatiles in indoor air; and the inhalation of 
groundwater volatiles in indoor air exposure pathways.  The risk is primarily 
driven from the inhalation of PCE in indoor air.  The total cancer risk and the total 
HI associated with only this exposure pathway are 9.9 x 10-3 and 6.1.  The 
primary chemicals of concern are PCE (soil and groundwater) and arsenic (soil). 
Locations where concentrations of PCE exceed target concentrations for 
hypothetical residents are underneath and adjacent to (north and west of) the 
former Kellwood facility (soil) and south and southwest of the former Kellwood 
facility (groundwater).  For the industrial indoor worker, the risk is from PCE in 
soil and groundwater volatilizing to indoor air.  This is the only COPC identified 
for this pathway.  Locations where concentrations of PCE exceed target 
concentrations for industrial indoor workers are underneath and north of the 
former Kellwood facility (soil) and south and southwest of the former Kellwood 
facility (groundwater). 

7.2 CONCLUSIONS 
The following conclusions were developed from information obtained during the 
RI, and integration of this information with historical data. 

• Groundwater is the primary media of concern and the extent of impacts 
has been adequately delineated both horizontally and vertically.  The 
extent of impacts to the south of the site could not be determined using 
monitoring wells, due to lack of access; however, it appears that shallow 
groundwater discharges to Wildcat Creek.  The limits of VOC impacts to 
the west are generally established by MW-10UB and MW-14US; however, 
the exact boundary to the west of MW-7US is not clear. 

• The human health risk assessment indicated that for ingestion of 
groundwater by hypothetical residents, the total cancer risk was within the 
acceptable risk range, and the hazard index was below target levels.   
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• There are currently no ecological risk concerns related to surface water 
and sediment. 

• There is limited hydraulic connectivity between the upper sandstone 
marker bed/uppermost bedrock interval and the underlying Swan Creek 
sandstone, and between the Swan Creek sandstone and the underlying 
lower Jefferson City/Roubidoux.  There is a hydraulic connection between 
the Roubidoux and the units that are utilized by the two city wells 
(Gasconade and lower units). 

• The limited observed migration of PCE in groundwater to the lower 
Jefferson City/Roubidoux may involve a vertical short-circuiting of the 
intervening strata which otherwise limit downward migration.  The 
domestic wells containing PCE appear to have been affected as a result of 
short-circuiting by an open well borehole. 

• Repairs made to these wells (lining) and the well advisory limit the future 
potential for man-made conduits to provide a migration pathway. 

• PCE is present in groundwater in the overburden near the bedrock 
interface and in the upper sandstone marker bed/uppermost bedrock 
south and west of the former Kellwood facility.  This PCE appears to be 
migrating to the south and west.  Most of the groundwater flowing through 
the overburden and in the upper sandstone marker bed/uppermost 
bedrock interval is expected to discharge to the 500 and 600 tributaries, 
Wildcat Creek, and Boeuf Creek either as diffuse flow or in small springs.  
The potential exists for some of the PCE to move downward to lower 
intervals through open boreholes; wells with poor seals or degraded 
casings; or through natural discontinuities in the rock.  PCE in surface 
water is expected to volatilize to the atmosphere within a short distance 
downstream, as documented at OU4. 

• Wells MW-9US, MW-9SW, JS-25 and JS-27 are north and northeast of 
OU2, and groundwater collected from these four wells contained PCE.  It 
is possible that the PCE in these wells did not originate at OU2, as they 
are upgradient, up-dip, up the slope of the top of bedrock, and have 
monitoring wells and DNAPL core holes that did not contain PCE between 
the wells and OU2. 

• The results of the RI for OU2/6 indicate that PCE is present on the open 
lot north of the former Kellwood facility.  The most highly impacted soils on 
the lot were removed for incineration in the early 1990s.  Soils containing 
PCE, however, are present on the vacant lot, beneath Industrial Drive, and 
beneath the floor of the former Kellwood facility.   

• PCE is present as a free-phase liquid (DNAPL) in the shallow bedrock 
immediately north and northwest of the former Kellwood facility.  A small 
quantity of PCE was recovered from two of the core holes and the USGS 
monitoring well BW-20.  Bedrock in the area of the vacant lot averages 



                 RIVERFRONT SUPERFUND SITE OU2/OU6  
REMEDIAL INVESTIGATION REPORT 

NEW HAVEN, MISSOURI 

PARSONS 7-7 RFOU26RIRpt j10.doc  

less than two feet deep.  The top of bedrock drops off southwest of the 
vacant lot and the former Kellwood facility.  Boring logs indicate that the 
top of the upper sandstone marker bed of the Cotter Dolomite and the top 
of the Swan Creek sandstone member of the Cotter Dolomite have a slight 
dip to the south in the OU2 area.   

• PCE was not detected in borings adjacent to sewer segments north of 
Highway 100 or at defects in the sewer between the former Kellwood 
facility and Lift Station 4.   

• The risk assessment indicated that the total cancer risk and total HI 
exceed target ranges for hypothetical residents near the former Kellwood 
facility through incidental ingestion, inhalation, dermal contact with 
impacted soil, and inhalation of indoor air (volatilizing from either soil or 
groundwater). 

• The total cancer risk and total hazard index exceeded target ranges for 
industrial workers near the former Kellwood facility through inhalation of 
indoor air.  Locations where concentrations of PCE exceeded target 
concentrations are underneath and north and west of the former Kellwood 
facility (soil) and south and southwest of the former Kellwood facility 
(groundwater). 

• In summary, the extent of impacts in groundwater has been adequately 
defined, and groundwater exposure risks have been addressed through 
the existing state well construction advisory, repairs to selected residential 
wells, and installation of whole house filtration systems. 
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Figure 2.3
Departure From Normal Precipitation, Rosebud, Missouri
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Figure 2.4
Departure From Normal Temperature, Rosebud, Missouri
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Figure 3.3
Time Trend of PCE Concentrations in JS-14
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Figure 3.4
Time Trend of PCE Concentrations in JS-36
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Figure 3.5
Time Trend of PCE Concentrations in JS-38
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Figure 3.6
Time Trend of PCE Concentrations in JS-52
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Distribution of Chemicals of Potential Concern in 
Surface Water at OU2 and OU6 (PCE)

FIGURE 3.19a
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Distribution of Chemicals of Potential Concern
 in Soils at OU2 and OU6, All Data

FIGURE 4.1
Screening Criteria: Missouri Default Target Level for Soil
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FIGURE 4.2c
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Roubidoux Formation
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TABLE 2.1
GEOLOGIC UNITS OF THE OZARK AQUIFER
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

System Formation

Approximate 
Thickness 

(Feet)
General 

Lithology
General Hydrologic 

Properties

St. Peter Sandstone Less than 40 Fine-grained cemented quartz 
sandstone.

Yields of 10 to 50 gpm where 
moderately thick.

Powell Dolomite 0 to 95

Cotter Dolomite 85 to 300

Jefferson City Dolomite 150 to 165

rd
ov

ic
ia

n
Difficult to differentiate.  Crystalline 
cherty dolostone with abundant 
thin shale partings and occasional 
thin sandstone beds.  Thicker (2 to 
10 feet thick) sandstone beds in 
Cotter.  Within the Cotter, the 
upper sandstone marker bed and 
the Swan Creek sandstone 
member are important marker 
horizons and are laterally 
persistent.

Adequate for small domestic 
supply.  Yields of 5 to 15 gpm 
locally.  Less permeable than 
surrounding units and impedes 
downward water movement.  
Within the Cotter, the upper 
sandstone marker bed and the 
Swan Creek sandstone member 
are laterally persistent 
permeable zones.

Roubidoux Formation 110 to 120 Cherty, sandy dolostone.  Middle 
20 to 30 feet is clean sandstone. 

Normal yields of 15 to 50 gpm.  
Target unit for newer domestic 
wells. 

Upper Gasconade 
Dolomite 35 to 50 Massively bedded, crystalline 

dolostone. 
Lower permeability than 
surrounding units. 

Lower Gasconade 
Dolomite 200 to 240 Cherty dolostone with massive 

chert beds.

Combined yields of upper and 
lower units range from 50 to 75 
gpm. 

Gunter Sandstone 
Member of Gasconade 
Dolomite

35 to 50 Dolostone with less than 10 
percent sand.

Normal yield of 40 to 50 gpm, 
but 200 to 500 gpm locally. 

Eminence Dolomite 145 to 180 Crystalline dolostone with less than 
5 percent chert and sand. Yields of 75 to 250 gpm. 

Potosi Dolomite Greater than 170
Crystalline dolostone with 
abundant small solution cavities 
and quartz druse.

Target zone of most high 
capacity wells.  Yields 200 to 
1,000 gpm.

Notes:

gpm - gallons per minute

O
r

C
am

br
ia

n

Table reproduced from Focused Remedial Investigation of OU1 and OU3, January 2003. 
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TABLE 2.2
CHRONOLOGICAL HISTORY OF INVESTIGATIONS AT OU2 AND OU6

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Date Activity

Mid -1970 Former Kellwood Facility developed
1973 Kellwood company began operating tube mill
September, 1985 Kellwood operations ceased
September, 1989 MDNR performed an investigation of the New Haven Public Water Supply Site

1988-1993 MDNR performed groundwater investigation of Municipal Well 3 and Pepsi Well

1991-1998 Geotechnology submitted a Final Contamination Delineation Plan for Metalcraft 
Enterprises Facility to MDNR

April 1, 1994 Kellwood and MDNR entered into agreement to remediate soils
1994-1996 Geotechnology excavated highly contaminated soil, initiated and performed 

landfarming
1999 Environmental Management Associates performed Phase I and Phase II 

environmental site assessment
1999-2002 United State Geological Survey (USGS) installed groundwater monitoring wells, 

and collected soil, groundwater, residential well, sediment, surface water, and 
tree core samples in the vicinity of the Former Kellwood Facility

October 19, 2000 Riverfront Site listed as a Federal NPL or Superfund site
2000 - 2007 USGS and Black and Veatch performed Soil, Residential well and Groundwater 

Investigation throughout all Operable Units
May 17, 2004 Draft RI/FS Work Plan submitted to USEPA 
June 3, 2004 Draft Residential Well Investigation Work Plan submitted to USEPA
July 21, 2004 Final Expedited Residential Well Investigation Work Plan submitted to USEPA

Week of July 12, 2004 Surface geophysics portion of the Expedited Residential Well Investigation was 
completed 

July 26 and August 16, 2004 Residential sampling portion of the Expedited Residential Well Investigation was 
performed 

Week of July 16, 2004 Interval Screening portion of the Expedited Residential Well Investigation 
(consisting of borehole geophysics and groundwater sampling at several 
discrete intervals at the Vedder and Laune wells) was performed 

August 30, 2004 Letter responding to EPA’s comments on the draft RI/FS Work Plan was 
submitted

September - November 2004 Monitoring well installation portion of the Expedited Residential Well 
Investigation was completed

September 14, 2004 Submitted the Interval Screening Report for JS-37 and JS-38
September 30, 2004 Revisions to Standard Operating Procedure No. 9, the SOP describing Volatile 

Organics Analysis in Groundwater using a Portable Gas Chromatograph with 
Photoionization Detector, were submitted

October 14, 2004 Residential Well Sampling Memo submitted to USEPA
week of November 29th-December 13th, 2004 Monitoring well development (MW1 and 2 clusters) and sampling were 

conducted
January - July 2005 Amanda Farms pilot well installation and sampling were conducted
Week of January 31, 2005 Second round of monitoring well sampling at MW-1 and MW-2 clusters was 

conducted
February 10, 2005 Monitoring Well Sampling Memo submitted
February 23, 2005 Revised RI/FS Work Plan for OU2 was submitted
February 1, 2005 Video inspection of MW2-T3 was performed 
February 1, 2005 Surface water in the vicinity of MW-1 was sampled at MDNR's request
February 4, 2005 During the second round of groundwater monitoring, well MW2-T3 was sampled 

for selected inorganic parameters on February 4, 2005, to evaluate the high 
turbidity noted in this well and to determine the viability of the well.

State of Missouri informed American Recreation Products (ARP) and Kellwood 
Company of former employees statement of cleaning solvent dumping

June 12, 1990
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TABLE 2.2
CHRONOLOGICAL HISTORY OF INVESTIGATIONS AT OU2 AND OU6

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Date Activity

April 27, 2005 Revised Final Residential Well Investigation (RWI) Work Plan was submitted 
April 29, 2005 Draft RWI Report was submitted to USEPA
May 26, 2005 Final OU2 RI/FS Work Plan was submitted
July 7 - July 27, 2005 Amanda Farms Well Investigation Memorandum Report , response to 

comments, and revised report were submitted
July 25, 2005 A variance request was submitted to the MDNR to enable Mr. Tom Barkley to 

convert the Amanda Farms pilot monitoring well (AF01) into a permanent 
residential (domestic) water well (MW-13)

September 23, 2005 Submitted a workplan outlining the voluntary installation of the proposed 
domestic wells to be installed at 539 Wildcat Creek Lane and 559 Wildcat Creek 
Lane to the MDNR.  The work plan, entitled Wildcat Creek Domestic Well 
Installation Work Plan, presents the activities that Kellwood is proposing to 
perform to facilitate the voluntary installation of the requested domestic water 
wells

October 28, 2005 Submitted Response to Comments and Redline text of the Final Remedial 
Investigation/Feasibility Study Work Plan to USEPA

November 29, 2005 Submitted a redline version of the revised Wildcat Creek Domestic Well 
Installation Work Plan detailing the proposed confirmation sampling of the MW2 
monitoring well cluster, including interconnectivity evaluation

November 30, 2005 USEPA/MDNR representatives informed Parsons, for the first time, that the 
Benson and Carlin wells would not be approved for installation.

December 12, 2005 Received final comments on the RI work plan via e-mail
January 18, 2006 Submitted the Final RI/FS Work Plan and response to USEPA’s comments 
January 24, 2006 Submitted the PA-54 Residential Well Investigation Report (Burt Well Report) 
February 2, 2006 USEPA approved Revised Final RI/FS Work Plan and Revised Final Conceptual 

Exposure Pathway Analysis
February 22, 2006 Task 2a - Submitted a technical memorandum summarizing the proposed 

approach to conduct interval screening of two existing residential wells, JS-14 
and JS-36 as a part of the proposed RI/FS at OU2 of the Riverfront Superfund 
site.

February 28, 2006 Collected the final groundwater sample from AF-01, converted to a domestic 
well (MW-13), in accordance with the requirements stated in the Final Amanda 
Farms Well Investigation Memorandum Report, dated July 27, 2005.

March 6, 2006 Submitted draft Sampling Analysis Plan (SAP) consisting of the Field Sampling 
Plan (FSP) and Quality Assurance Project Plan (QAPP) for the OU2/OU6 RI/FS

March 14, 2006 Submitted a response to comments letter to address questions/comments on 
the Draft QAPP raised by Ms. Diane Harris, Regional Quality Assurance 
Manager, USEPA Region 7, in a conference call on March 13, 2006 

March 22, 2006 Task 2a - Submitted via email, a revised interval screening study (Study) 
memorandum, incorporating comments from USEPA, and summarizing the 
proposed approach to conduct this Study

April 3 through 7, 2006 Task 2a - Performed Interval Screening Activities at JS-14 and JS-36 as a part 
of expedited RI/FS activities

July 10, 2006 Submitted Final SAP
July 11, 2006 USEPA provided additional comments on Final SAP
July 14, 2006 Parsons provides responses on USEPA's comments on the Final SAP
July 18, 2006 USEPA approved Final SAP
August 14, 2006 Task 2a - Parsons submitted draft interval screening report summarizing the 

methodology and findings of the April 2006 interval screening study of JS-14 and 
JS-36

September 1, 2006 USEPA, Kellwood, and Parsons discussed the possible installation of domestic 
wells in Wildcat Creek Estates  
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TABLE 2.2
CHRONOLOGICAL HISTORY OF INVESTIGATIONS AT OU2 AND OU6

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Date Activity

Parsons discussed the modeling goals with MDNR and ran AQTESOLV 
modeling scenarios.  The modeling effort was not meaningful and Parsons 
determined AQTESOLV is not a proper modeling technique.  Parsons evaluated 
other modeling options and suggested the use of MODFLOW to the USGS.  

Began the pre-field (intrusive) investigation of the sewers on September 25, 
2006, meeting with the City of New Haven Public Works Director, Mr. Julius 
Gatzemeyer, to review engineering drawings and discussing the sewer flow 
patterns.  

October 12, 2006 Submitted a letter summarizing the discussion with Mr. Julius Gatzemeyer (City 
of New Haven Utilities Department) regarding the portions of the City sewer 
system covered by the Final RI/FS Work Plan, approved February 2, 2006 
(RI/FS Work Plan)

Week of November 6, 2006 Conducted an aquifer test and re-sampling event for the MW2 cluster 
December 12, 2006 Submitted a draft letter report  summarizing  (1) the results of an aquifer test and 

groundwater sampling performed at the Wildcat Creek subdivision on the MW-2 
cluster on November 6 through 8, 2006, (2) Modeling results obtained from 
WATQ, an aquifer simulation and pumping test interpretation program described 
in the USGS Water Resources Investigation Report 99-4225, and (3) 
Methodology to conduct an aquifer test at MW2 to evaluate the potential for 
vertical connectivity between the Roubidoux Formation and overlying 
transmissive zones in the Jefferson City Dolomite

January 2, 2007 Requested approval of the installation of domestic wells in Wildcat Creek 
Estates from MDNR with concurrence from the City of New Haven and the 
USEPA

January 10, 2007 Provided USEPA with the Final Wildcat Creek Well Installation Work Plan, 
addressing comments from USEPA, MDNR, and USGS

January 16, 2007 MDNR approves plan to convert monitoring well MW2R to a domestic supply 
well for the residence at 559 Wildcat Creek Lane

January 18, 2007 Task 5 - Submitted a letter to the USEPA to document modifications to the 
sewer investigation discussed in the January 4, 2007 teleconference

January 18, 2007 Task 2a - Received comments on the August 2006 Interval Sampling Report for 
JS-14/JS-36

January 22, 2007 Received approval from the USEPA on the January 10, 2007 Final Wildcat 
Creek Well Installation Work Plan

January 25, 2007 Received an approval letter from the USEPA on the January 18, 2007 Sewer 
Investigation letter

January 29, 2007 MW2R was converted to a domestic supply well
January 29, 2007 Parsons, USEPA, MDNR, and USGS participated in a meeting with the property 

owners to discuss the proposed monitoring wells locations (for the remedial 
investigation) and associated access issues

February 6, 2007 Kellwood, Bryan Cave (legal counsel for Kellwood on the Riverfront Superfund 
Site, OU 2/6), Parsons, and USEPA participated in a meeting with the City of 
New Haven to discuss the specifics of the potential water main extension and 
access issues for the RI

February 26, 2007 Second (and final) round of sampling was performed at MW2R
March 5, 2007 To expedite resolving access issues associated with OU6, Kellwood submitted a 

written proposal to the City of New Haven regarding the extension of public 
water to the affected residences

April 3, 2007 Received approval from Mrs. Benson’s attorney to proceed with the proposed 
domestic well installation at 539 Wildcat Creek Lane 

September 2006
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TABLE 2.2
CHRONOLOGICAL HISTORY OF INVESTIGATIONS AT OU2 AND OU6

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Date Activity

April 16, 2007 Received comments from the USEPA on the March 2007 monthly progress 
report.  The letter requested that an attempt be made to pursue selected tasks 
(Soil Investigation, Dense Non-Aqueous Phase Liquid [DNAPL] Investigation, 
Surface water and Sediment Sampling, and Sanitary Sewer Inspection and 
Sampling) of the remedial investigation at OU 2/6

April 25, 2007 Bryan Cave received an approval on the access request from the City of New 
Haven to proceed with the proposed Soil and DNAPL Investigation on the City 
of New Haven property (in the vicinity of the Former Kellwood Facility).  
According to the City of New Haven, the City’s property was not implicated in 
the  Surface Water and Sediment Sampling.  Based on additional 
correspondence on April 25, 2007 between Bryan Cave and the City of New 
Haven, it was determined that further discussions between the City and Parsons 
are warranted for an approval on the proposed Sanitary Sewer Inspection and 
Sampling.

April 25, 2007 Submitted an access request to Tubular Steel Inc. (TSI)/Metalcraft, current 
owner of the Former Kellwood Facility, to proceed with select aspects of the Soil 
Investigation and DNAPL Investigation at the Former Kellwood Facility

May 3, 2007 Parsons met with Steve Roth and Julius Gatzemeyer, City of New Haven, to 
further discuss the specifics of the proposed Sanitary Sewer Inspection and 
Sampling.  Parsons was informed that additional review and discussions in the 
City Council meeting (scheduled for the second week of June 2007) were 
warranted before access is approved.

May 1, 2007 Contacted selected residents to seek access for the Surface water and 
Sediment Sampling at OU 2/6.  

May 27 - July 9, 2007 Completed the domestic well installation (PA-55) 
July 2007 to May 2008 Task 3 - Completed DNAPL Investigation including 22 core holes and core hole 

abandonment
August 23, 2007 Conducted second round of post-installation sampling at PA-55
September 2007 - June 2008 Task 1- Completed soil investigation including advancing 42 direct push borings

September 2007 - May 2008 Task 5 - Completed sewer investigation including: a video survey of the sewer 
segment immediately downstream of the former Kellwood facility, advancing 11 
DPT borings along sewer segments north of Highway 100, advancing 5 DPT 
borings adjacent to potential sewer defects, collection of 7 sewer water samples, 
and collection of 5 sewer sediment samples

October 18, 2007 Submitted the Second Round of Domestic Well Sampling Report (conducted at 
PA-55) 

December 5, 2007 In light of access issues related to the Groundwater and Sediment and Surface 
Water Investigations, submitted to USEPA to pursue these investigations at 
alternate locations (where possible)

December 19, 2007 Submitted a response to USEPA’s October 29, 2007 comments letter on the 
October 18, 2007 Second Round Domestic Well Sampling Report for PA-55 in 
the Wildcat Creek Estates.  

January 2, 2008 Received an approval letter from the USEPA on the Second Round Domestic 
Well Sampling Report for PA-55.  USEPA suggested that in addition to the 
groundwater samples (at PA-55) proposed (in order to better understand the 
form and thereby fate of iron in groundwater at PA-55) in the December 19, 
2007 letter, a minimum of two additional background samples be collected from 
wells near PA-55, which are screened at the same interval as PA-55. 

February 2008 - May 2008 Task 2c - Residential Well Sampling was conducted from 38 wells
February 28, 2008 Collected the groundwater samples proposed in the December 19, 2007 

response to comments on the Second Round Domestic Well Sampling Report 
for PA-55.  
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TABLE 2.2
CHRONOLOGICAL HISTORY OF INVESTIGATIONS AT OU2 AND OU6

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Date Activity

March 2008 - Present Conducted quarterly DNAPL recovery efforts at BW-20 and L-12.
April - May 2008 Task 2a - Interval screening efforts at JS-36 and liner installation at JS-14 and 

JS-36
May 2008 - September 2009 Task 2d - Monitoring Well Installation; Parsons installed 13 new monitoring 

wells, 5 wells installed and sampled by USGS
May 2008 and April 2009 Task 2b - Direct Push Borings North of Boeuf Lutheran Road, advanced 18 DPT 

borings to refusal
June 9, 2008 Submitted to USEPA a report summarizing the findings of the Benson well iron 

issue investigation in response to January 2, 2008 request from EPA
July 21, 2008 Task 2a - Submitted (via email) a draft of the revised Interval Screening Report 

(JS-14 and JS-36) for USEPA’s review 
August 2008 - August 2009 Task 4 - Collected sediment and surface water samples where access was 

available
February - March, 2009 Task 2f - Slug testing was conducted at 16 Parsons’ installed monitoring wells 

March 2009 - September 30, 2009 Task 2e - Sitewide Groundwater Sampling Round 1; Note that selected wells 
were sampled by USGS

June 18, 2009 Conducted a video survey of JS-25 (Beaver Brand Hats, located east of 
Highway C) on June 18, 2009 to evaluate the length and condition of the well 
casing

July - August 2009 Task 2f - Aquifer testing was conducted at selected monitoring wells and the City 
Wells 3 and 4

August 4, 2009 Task 11 - Submitted the soil vapor sampling work plan (near the New Haven 
High School) to USEPA

September 2, 2009 Task 2g - Completed surveying of the final monitoring well locations
September 8 and September 14, 2009 Task 11 - Completed soil vapor sampling activities (in the August 25, 2009 

revised work plan) at the New Haven High School
Notes:
Text in italics represents work performed by others (other than Parsons)
To accommodate the proposed RI/FS schedule, selected reports/memoranda 

Instead, these components were included directly in the RI Report

(Task 6a – Preliminary Site Characterization Report, Task 6b – Fate and Transport Memorandum, Task 6d – Data Analysis 
Technical Memorandum, Task 6f – Candidate Technologies Technical Memorandum) were eliminated. 
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TABLE 2.3
HISTORIC SOIL SAMPLING RESULTS

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Sample Name
Date 

Collected

Depth 
Interval 
(feet bgs)

PCE  TCE  cis‐DCE
trans‐
DCE

VC Toluene Benzene

Laboratory Analysis

MW‐21 7/15/99 0‐3 339,000 2,100 5,620 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
OU2‐SO‐G01 2/20/01 0‐1 <6.0 <6.0 <3.0 <3.0 <12 <6.0 <6.0
OU2‐SO‐G02 2/20/01 0‐1 <6.0 <6.0 <3.0 <3.0 <12 <6.0 <6.0
OU2‐SO‐G03 2/20/01 0‐1.5 3,300 Q <310 <150 <150 <620 <310 <310
OU2‐SO‐G04 2/20/01 0‐2 <5.9 <5.9 <3.0 <3.0 <12 <5.9 <5.9
OU2‐SO‐G05 2/20/01 0‐2 <6.0 <6.0 <3.0 <3.0 <12 <6.0 <6.0
OUX‐SO‐EC06 3/14/02 0‐0.5 <6.3 <6.3 <3.2 <3.2 <13 <6.3 <6.3
OUX‐SO‐EC07 3/14/02 0‐0.5 <6.2 <6.2 <3.1 <3.1 <13 <6.2 <6.2
OUX‐SO‐EC08 3/14/02 0‐0.5 <6.4 <6.4 <3.2 <3.2 <13 <6.4 <6.4
OUX‐SO‐EC09 3/14/02 0‐0.5 <6.5 <6.5 <3.2 <3.2 <13 <6.5 <6.5

Field GC Analysis
OU2‐G01 2/20/01 0‐1.5 0.31 0 0 0.07 0 ‐‐‐ 0.49
OU2‐G02 2/20/01 0‐1 0.07 0 0 0.03 0 ‐‐‐ 0.05
OU2‐G03 2/20/01 0‐1.5 14,226 12.68 21.46 0.12 0 ‐‐‐ 9.74
OU2‐G03 (DUP) 2/20/01 0‐1.5 17,610 2.4 2.3 0 0 ‐‐‐ 4.5
OU2‐G04 2/20/01 0‐2 2,223.6 10.74 8.05 0 0 ‐‐‐ 1.81
OU2‐G04 (DUP) 2/20/01 0‐2 5,280 30.8 2 0 0 ‐‐‐ 0
OU2‐G05 2/20/01 0‐2 21.3 0 0 0 0 ‐‐‐ 0.6
OU2‐BW‐21A 3/8/01 5 0.2 0 0 0 0 ‐‐‐ 2.73
OU2‐BW‐21A 3/8/01 10 0.0 0 17 0 0 ‐‐‐ 0
OU2‐BW‐21A (DUP) 3/8/01 10 0.0 0 0.73 0 0 ‐‐‐ 0.22
OU2‐BW‐21A 3/23/01 30 6.2 3.31 8.32 0.05 0 ‐‐‐ 4.95
OU2‐GPM01 10/22/01 3 0.0 0 0 0 0 ‐‐‐ 0
OU2‐GPM01 10/22/01 5.5 0.0 0 0 0 0 ‐‐‐ 0
OU2‐GPM01 (DUP) 10/22/01 18.5 0.0 0 0 0 0 ‐‐‐ 0
OU2‐GPM01 10/23/01 23.5 0.0 0 0 0 0 ‐‐‐ 0
OU2‐GPM01 (DUP) 10/23/01 31 0.0 0 0 0 0 ‐‐‐ 17.24
OU2‐GPM01 (DUP) 10/23/01 39 24.8 0 0 0 0 ‐‐‐ 0

Notes:
Data for USGS samples are from USGS Lab Sample Log and Field GC Log unless noted
1 ‐ Data for MW‐2 are from Pre‐Acquistion ESA, Phase I and Limited Phase II Investigation Report,
          EMA, December 1999.
Results in ug/kg
Dup‐Duplicate Sample
"‐‐‐" Sample was not analyzed for this compound, or results are unknown
DCE ‐ Dichloroethene
PCE ‐ Tetrachloroethene
TCE ‐ Trichloroethene
VC ‐ Vinyl Chloride
Q ‐ Sample was diluted
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TABLE 2.4
U.S. GEOLOGICAL SUVEY MONITORING WELL CONSTRUCTION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Well Name Completion Type
Altitu

Measurin
(feet 

de of 
g Point   

msl)

Top of 
Interva

Monitoring 
l (feet bls) In

Bottom of 
Monitoring 

terval (feet bls)

Uppermost 
Producing 
Formation

Lowermost 
Producing 
Formation

BW-04 Open Hole 575.5 242.5 425 Cotter Jeff City

BW-07 Open Hole 674.05 338.5 530 JC Rbdx

BW-20 Open Hole 603.5 10 20 Cotter Cotter

BW-21 Open Hole 584.63 374.5 440 Rbdx Rbdx

BW-21A Screen 585.34 43 52.4 Overburden Cotter

BW-22 Open Hole 579.12 160 260 Cotter Jeff City



TABLE 2.5
HISTORICAL GROUNDWATER SAMPLING RESULTS 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Sample Name
Collection 

Date
Screened Interval 

(feet bgs)

Laboratory or 
Field GC 
Analysis

PCE
(µg/L)

TCE
(µg/L)

cis-DCE
(µg/L)

trans-DCE
(µg/L)

Vinyl
Chloride

(µg/L)
Toluene
(µg/L)

Benzene
(µg/L)

OUX-W3 3/22/1999 525-885 Field GC ND ND ND ND ND -- ND
City Well #3* 5/31/2000 525-885 Laboratory <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 --
OUX-W3 5/31/2000 525-885 Field GC ND ND ND ND ND -- ND
City Well #3* 11/13/2000 525-885 Laboratory <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 --
City Well #3* 01/24/01 525-885 Laboratory <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 --
OUX-W3 1/24/2001 525-885 Field GC ND ND ND ND ND -- ND
OUX-GW-W3 06/06/01 525-885 Laboratory <1 <1 <1 <1 <1 <1 <1
OUX-GW-W3 09/05/01 525-885 Laboratory <1 <1 <1 <1 <1 <1 <1
OUX-GW-W3 08/01/02 525-885 Laboratory <1 <1 <1 <.5 <2 <1 <1
OUX-GW-W3 08/16/02 525-885 Laboratory <0.03 <0.04 <0.04 <0.03 <0.11 <0.05 <0.04
OUX-GW-W3 07/16/99 525-885 Laboratory <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1
OUX-GW-W3 05/31/00 525-885 Laboratory <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1
OUX GW W3 11/13/00 525 885 Laboratory <1 <1 <1 <1 <1 <1 <1

Public Supply Well

OUX-GW-W3 11/13/00 525-885 Laboratory <1 <1 <1 <1 <1 <1 <1
OUX-W3 6/6/2001 525-885 Field GC ND ND 0.12 ND ND -- ND
OUX-GW-W3** 12/16/03 525-885 Laboratory <5 <5 <5 <5 <5 <5 <5

OU2-BW-20 4/9/2001 3-10 Field GC 1.4 ND 8.62 ND ND -- 5.33
OU2-BW-20 4/13/2001 3-10 Field GC 59,480 48.8 0.65 ND ND -- 0.85
OU2-GW-BW-20 04/17/01 10-20 Laboratory 200,000 <5,000 <5,000 <2,500 <10,000 <5,000 <5,000
OU2-BW-20 4/18/2001 10-20 Field GC 44.5 0.3 1.2 0.07 ND -- ND
OU2-GW-BW-20*** 05/22/01 10-20 Laboratory 1,400,000 <40,000 <40,000 <20,000 <80,000 <40,000 <40,000
OU2-BW-21 1/10/2001 0-59 Field GC 77.3 11.4 1.97 ND ND -- ND
OU2-BW-21 1/10/2001 59-100 Field GC 1,187 136.8 18.82 1.39 ND -- 8.03
OU2-BW-21 1/31/2001 59-100 Field GC ND ND ND ND ND -- 0.7
OU2-BW-21 5/31/2001 374.5-440 Field GC 0.02 ND 0.04 3.03 ND -- ND
OU2-BW-21 5/31/2001 374.5-440 Field GC 0.01 ND 0.16 1.85 ND -- ND
OU2-BW-21 5/31/2001 374.5-440 Field GC 0.02 ND ND ND ND -- ND
OU2-BW-21 8/21/2001 374.5-440 Field GC ND ND ND ND ND -- ND
OU2-BW-21 7/30/2002 374.5-440 Field GC ND ND ND ND ND -- ND
OU2-GW-BW-21*** 05/31/01 374.5-440 Laboratory <1 <1 <1 <1 <1 <1 <1
OU2-GW-BW-21 08/21/01 374.5-440 Laboratory <1 <1 <1 <1 <1 <1 <1
OU2-GW-BW-21 07/30/02 374.5-440 Laboratory <1 <1 <1 <.5 <2 <1 <1
OU2-BW-21A 3/20/2001 0-8 Field GC ND ND ND ND ND -- ND
OU2-GW-BW-21A*** 06/11/01 43-52.4 Laboratory 1,000 160 28 J <25 <100 <50 <50
OU2-GW-BW-21A 08/21/01 43-52.4 Laboratory 1,000 160 32J <25 <100 <50 <50

Monitoring Wells
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TABLE 2.5
HISTORICAL GROUNDWATER SAMPLING RESULTS 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Sample Name
Collection 

Date
Screened Interval 

(feet bgs)

Laboratory or 
Field GC 
Analysis

PCE
(µg/L)

TCE
(µg/L)

cis-DCE
(µg/L)

trans-DCE
(µg/L)

Vinyl
Chloride

(µg/L)
Toluene
(µg/L)

Benzene
(µg/L)

OU2-GW-BW-21A 07/30/02 43-52.4 Laboratory 970 170 34 <33 <33 <33 <33
OU2-BW-21A 7/30/2002 43-52.5 Field GC 3,490 330 40 0.33 ND -- ND
OU2-BW-22 2/6/2001 66-105 Field GC 808 53.6 13 0.72 ND -- 0.24
OU2-BW-22 2/6/2001 66-126 Field GC 1,170 70 50 ND ND -- ND
OU2-BW-22 2/13/2001 60-160 Field GC 389 11.4 10.25 ND ND -- ND
OU2-BW-22 2/13/2001 80 Field GC 256.95 5.54 3.39 0.02 ND -- 0.12
OU2-BW-22 2/26/2001 160-260 Field GC ND ND ND ND ND -- 0.19
OU2-BW-22 2/27/2001 160-260 Field GC ND ND ND ND ND -- ND
OU2-GW-BW-22*** 05/29/01 180-260 Laboratory <1 <1 <1 <1 <1 <1 <1
OU2-GW-BW-22 08/21/01 180-260 Laboratory <1 <1 <1 <1 <1 <1 <1
OU2-GW-BW-22 07/30/02 180-260 Laboratory <1 <1 <1 <.5 <2 0.26 J <1
OU2-BW-22 7/30/2002 180-260 Field GC ND ND ND ND ND -- ND
OU2-GPM01 10/23/2001 0-41.75 Field GC 2,989.5 353.1 144.75 16.45 ND -- ND
OU2-MW-101 1/15/2002 33.5-53.5 Field GC 1.24 ND ND ND ND -- ND
OU2-MW-101 1/15/2002 33.5-53.5 Field GC 1.5 ND ND ND ND -- ND
OU2-MW-101 7/31/2002 33.5-53.5 Field GC 3.34 ND ND ND ND -- ND
OU2-MW-102 1/15/2002 33-55 Field GC ND ND ND ND ND -- ND
OU2-MW-102 1/15/2002 33-55 Field GC ND ND ND ND ND -- ND
OU2-MW-102 1/15/2002 33-55 Field GC ND ND ND ND ND -- ND
OUX-UNKNOWN WELL 11/14/2001 0-34.5 Field GC ND ND ND 0.02 ND -- ND
OU2-G05 2/22/2001 0-2 Field GC 8.73 0.97 0.53 ND ND -- 0.59
OU2-G05 2/22/2001 0-2 Field GC 7.76 3.47 8.26 ND ND -- 2.05

DM-01* 3/23/1999 123-250 Field GC <0.1 <0.1 -- -- -- -- --
JS-03* 3/22/1999 52-330 Field GC <0.1 0.2 -- -- -- -- --
JS-06* 3/22/1999 120-400 Field GC <0.1 <0.1 -- -- -- -- --
DM-06* 3/23/1999 NA Field GC <0.1 1.3 -- -- -- -- --
JS-07* 3/22/1999 103-415 Field GC <0.1 <0.1 -- -- -- -- --
JS-09* 3/24/1999 106-360 Field GC <0.1 <0.1 -- -- -- -- --
JS-10* 3/24/1999 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-10 10/04/02 0 Laboratory <1 <1 <1 <1 <1 <1 <1
JS-11* 03/24/99 NA Field GC <0.1 <0.1 -- -- -- -- --
JS-12* 3/24/1999 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-12 01/29/02 400 Laboratory <1 <1 <1 <1 <1 <1 <1
JS-13* 3/24/1999 NA Field GC <0.1 <0.1 -- -- -- -- --
DM-14* 3/25/1999 NA Field GC <0.1 0.8 -- -- -- -- --

Residential Wells
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TABLE 2.5
HISTORICAL GROUNDWATER SAMPLING RESULTS 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Sample Name
Collection 

Date
Screened Interval 

(feet bgs)

Laboratory or 
Field GC 
Analysis

PCE
(µg/L)

TCE
(µg/L)

cis-DCE
(µg/L)

trans-DCE
(µg/L)

Vinyl
Chloride

(µg/L)
Toluene
(µg/L)

Benzene
(µg/L)

JS-14* 3/24/1999 NA Field GC 0.3 <0.1 -- -- -- -- --
OUX-GW-JS-14 03/24/99 NA Laboratory 0.11 E <0.125 <0.125 <0.125 <0.25 <0.125 <0.125
OUX-GW-JS-14 01/16/02 NA Laboratory 1.4 <1 <1 <1 <1 <1 <1
DM-15* 3/25/1999 109-290 Field GC <0.1 <0.1 -- -- -- -- --
JS-15* 3/24/1999 120-425 Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-15 01/29/02 120-425 Laboratory <1 <1 <1 <1 <1 <1 <1
JS-16* 3/25/1999 50-395 Field GC <0.1 4 -- -- -- -- --
JS-17* 3/25/1999 NA Field GC <0.1 <0.1 -- -- -- -- --
DM-17* 3/30/1999 273-520 Field GC <0.1 <0.1 -- -- -- -- --
JS-20* 03/31/99 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-20 01/29/02 400 Laboratory <1 <1 <1 <1 <1 <1 <1
DM-21* 3/31/1999 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-22*** 12/5/2000 406-1155 Laboratory <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
DM 23* 04/01/99 100 490 Fi ld GC 0 1 0 1DM-23* 04/01/99 100-490 Field GC <0.1 <0.1 -- -- -- -- --
JS-25* 8/26/1999 -- Field GC <0.1 <0.1 -- -- -- -- --
JS-26* 2/4/2000 NA Field GC <0.1 <0.1 -- -- -- -- --
JS-27* 7/11/2000 NA Field GC <0.1 <0.1 --
JS-29* 01/24/01 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-29 01/24/01 NA Laboratory <1 <1 <1 <1 <1 <1 <1
JS-33* 03/22/01 NA Field GC <0.1 <0.1 -- -- -- -- --
JS-35* 8/28/2001 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-35 08/28/01 NA Laboratory <1 <1 <1 <1 <1 <1 <1
JS-36* 11/15/01 NA Field GC 200 <15 -- -- -- -- --
OUX-GW-JS-36 11/16/01 468 Laboratory 200 <13 <13 <6.7 <27 <13 <13
JS-37* 01/16/02 61-297 Field GC 69 <4 -- -- -- -- --
OU2-GW-JS-37**** 01/16/02 61-237 Laboratory 62 1.0 J 1.0 J <4 <4 <4 <4
OU2-GW-JS-37 05/01/02 61-237 Laboratory 69 <4 <4 <4 <4 <4 <4
JS-38* 07/10/02 80-340 Field GC 9.8 0.36 -- -- -- -- --
OUX-GW-JS-38 07/10/02 105 Laboratory 9.8 0.36 J <1 <0.5 <2 <1 <1
JS-39* 07/10/02 140-385 Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-39 07/10/02 140-385 Laboratory <1 <1 <1 <0.5 <2 <1 <1
JS-40* 07/25/02 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-40 07/25/02 NA Laboratory <1 <1 <1 <1 <1 <1 <1
JS-41* 07/25/02 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-41 07/25/02 NA Laboratory <1 <1 <1 <1 <1 <1 <1
JS-42* 08/01/02 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-42 08/01/02 NA Laboratory <1 <1 <1 <.5 <2 <1 <1
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TABLE 2.5
HISTORICAL GROUNDWATER SAMPLING RESULTS 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Sample Name
Collection 

Date
Screened Interval 

(feet bgs)

Laboratory or 
Field GC 
Analysis

PCE
(µg/L)

TCE
(µg/L)

cis-DCE
(µg/L)

trans-DCE
(µg/L)

Vinyl
Chloride

(µg/L)
Toluene
(µg/L)

Benzene
(µg/L)

JS-43* 08/01/02 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-43 08/01/02 NA Laboratory <1 <1 <1 <.5 <2 <1 <1
JS-44* 8/1/2002 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-44 08/01/02 NA Laboratory <1 <1 <1 <.5 <2 <1 <1
JS-45* 08/01/02 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-45 08/01/02 NA Laboratory <1 <1 <1 <.5 <2 <1 <1
JS-46* 08/01/02 NA Field GC <0.1 <0.1 -- -- -- -- --
OUX-GW-JS-46 08/01/02 NA Laboratory <1 <1 <1 <.5 <2 <1 <1
JS-47* 08/16/02 90-390 Field GC <0.1 <0.1 -- -- -- -- --
JS-50* 9/6/2002 200-400 Field GC <0.1 <0.1 -- -- -- -- --
OU2-JS-37 1/16/2002 NA Field GC 43.67 2.36 3.67 ND ND -- ND
OU2-JS-37 1/16/2002 NA Field GC 36.16 2.04 5.19 ND ND -- ND
OU2-JS-37 4/30/2002 ND Field GC 95.4 4.06 1.03 ND ND -- ND
OUX JS 06 3/23/1999 ND Fi ld GC ND ND ND ND ND NDOUX-JS-06 3/23/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-07 3/23/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-08 3/23/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-10 3/24/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-11 3/24/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-12 3/24/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-13 3/24/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-14 3/24/1999 ND Field GC 0.08 ND ND ND ND -- ND
OUX-JS-14 3/24/1999 ND Field GC 0.33 ND ND ND ND -- ND
OUX-JS-14 1/16/2002 ND Field GC 4.1 ND ND ND ND -- ND
OUX-JS-15 3/24/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-15 1/29/2002 120-425 Field GC ND ND ND ND ND -- ND
OUX-JS-20 3/31/1999 ND Field GC ND ND ND ND ND -- ND
OUX-JS-20 1/29/2002 400 Field GC ND ND ND ND ND -- ND
OUX-JS-22 12/5/2000 406-1155 Field GC ND ND ND ND ND -- 0.01
OUX-JS-22 12/5/2000 406-1155 Field GC ND ND ND 0.53 ND -- 0.06
OUX-JS-22 12/5/2000 406-1155 Field GC 0.58 ND ND 0.51 4.02 -- 0.44
OUX-JS-22 12/5/2000 406-1155 Field GC ND ND ND 0.52 3.92 -- 2.78
OUX-JS-22 12/5/2000 406-1155 Field GC ND ND ND 0.03 10.54 -- 0.17
OUX-JS-22 12/5/2000 406-1155 Field GC ND ND ND ND 4.93 -- 0.01
OUX-JS-26 2/7/2000 ND Field GC ND ND ND ND ND -- ND
OUX-JS-27 7/11/2000 ND Field GC ND ND ND ND ND -- ND
OUX-JS-29 1/24/2001 ND Field GC ND ND ND 0.02 ND -- ND
OUX-JS-33 3/22/2001 ND Field GC ND ND ND ND ND -- ND
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TABLE 2.5
HISTORICAL GROUNDWATER SAMPLING RESULTS 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Sample Name
Collection 

Date
Screened Interval 

(feet bgs)

Laboratory or 
Field GC 
Analysis

PCE
(µg/L)

TCE
(µg/L)

cis-DCE
(µg/L)

trans-DCE
(µg/L)

Vinyl
Chloride

(µg/L)
Toluene
(µg/L)

Benzene
(µg/L)

OUX-JS-35 8/28/2001 NA Field GC ND ND ND ND ND -- ND
OUX-JS-36 11/15/2001 468 Field GC 309.4 3.61 4.78 ND ND -- ND
OUX-JS-36 11/15/2001 468 Field GC 345.6 4.65 8.21 ND ND -- ND
OUX-JS-36 11/15/2001 468 Field GC 133 1.96 1.6 0.04 ND -- ND
OUX-JS-36 11/16/2001 468 Field GC 432.8 6.07 11 0.09 ND -- 1.93
OUX-JS-36 1/15/2002 NA Field GC 115.5 12.1 ND 5.39 ND -- ND
OUX-JS-40 7/25/2002 NA Field GC ND ND ND ND ND -- ND
OUX-JS-41 7/25/2002 NA Field GC ND ND ND ND ND -- ND
OUX-JS-42 8/1/2002 NA Field GC ND ND ND ND ND -- ND
OUX-JS-43 8/1/2002 NA Field GC ND ND ND ND ND -- ND
OUX-JS-44 8/1/2002 NA Field GC ND ND ND ND ND -- ND
OUX-JS-45 8/1/2002 NA Field GC ND ND ND ND ND -- ND
OUX-JS-46 8/1/2002 NA Field GC ND ND ND ND ND -- ND
OUX-JS-47 8/16/2002 390 Field GC ND ND ND ND ND -- ND
OUX-JS-51 1/29/2002 400 Field GC ND ND ND ND ND -- ND
OUX-JS-51 1/29/2002 147-425 Field GC ND ND ND ND ND -- ND
PB-17* 3/31/1999 NA Field GC <0.1 <0.1 -- -- -- -- --

Notes:
Data are from USGS Lab Sample Log and Field GC Log unless otherwise noted.
* Data are from USEPA website (http://mo.water.usgs.gov/epa/nh/Datadocs_files/table00-01.pdf), downloaded May 3, 2004).
** Data are from quarterly monitoring performed by Parsons.
*** Data are from letters to Mayor of New Haven (August 6, 2001 and February 15, 2001) and residents (February 15, 2001). 
**** Data are from USGS Contract Laboratory Results Summary.
NA - Not available
ND - Analyte was not detected, however, the detection limit was not specified.
--- Sample was not analyzed for this compound.
Dup - Duplicate sample
E - Result exceeded calibration range, secondary dilution required.
J - Result is an estimated value below the reporting limit or a tentatively identified compound (TIC).
Q - Sample was diluted.
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TABLE 2.6
HISTORICAL SURFACE WATER SAMPLING RESULTS 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Sample name
Collection 

Date

Laboratory or 
Field GC 
Analysis

PCE
(µg/L)

TCE
(µg/L)

cis-DCE
(µg/L)

trans-DCE
(µg/L)

Vinyl
Chloride

(µg/L)
Toluene
(µg/L)

Benzene
(µg/L)

OU2-510TB-0A 4/18/2001 Field GC 0.01 ND 0.21 0.08 ND -- ND
OU2-510TB-0B 4/18/2001 Field GC 0.03 ND 0.01 ND ND -- ND
OU2-JF60 4/18/2001 Field GC 0.02 ND 0.02 0.01 ND -- ND
OUX-500TB-0 4/19/2001 Field GC ND ND 0.03 ND ND -- ND
OUX-500TB-1 1/24/2001 Field GC ND ND 0 ND 0.14 -- ND
OUX-500TB-1 4/19/2001 Field GC 0.02 ND 0.35 ND ND -- ND
OUX-500TB-1A 2/8/2001 Field GC ND ND ND ND ND -- 0.01
OUX-500TB-1B 4/19/2001 Field GC 40.14 4.67 2.04 0.02 ND -- ND
OUX-500TB-1C 4/19/2001 Field GC 31.6 3.92 2.56 0.01 ND -- ND
OUX-500TB-2 2/8/2001 Field GC 31.5 3.8 2.04 ND ND -- 0.01
OUX-500TB-2 4/19/2001 Field GC 29.75 3.43 1.71 0.01 ND -- ND
OUX-SW-500TB-2 06/13/01 Laboratory 32 4.2 0.82 J <1 <1 <1 <1
OUX-SW-500TB-2 08/28/01 Laboratory 56 8.1 1.7 J <2 <2 <2 <2
OUX-SW-500TB-2 11/16/01 Laboratory 58 8.6 1.9 J <2 <2 <2 <2
OUX-500TB-2 11/16/2001 Field GC 70.08 9.88 3.98 0.36 ND -- ND
OUX-500TB-2 11/16/2001 Field GC 68.06 12.63 4.77 0.04 ND -- ND
OUX-SW-500TB-2 03/14/02 Laboratory 15.0 2.0 0.37 J <.5 <2 <1 <1
OUX-SW-500TB-2 07/29/02 Laboratory 100.0 11.0 2.3 J <2.5 <2.5 <2.5 <2.5
OUX-SW-500TB-3* 01/24/01 Laboratory 31 4.2 0.74 J <1 <1 <1 <1
OUX-SW-500TB-4 02/08/01 Laboratory <1 <1 <1 <1 <1 <1 <1
OUX-600TB-1 3/14/2002 Field GC ND ND ND ND ND -- ND
OUX-500TB-2 3/14/2002 Field GC 9.5 2.67 2.34 ND ND -- ND
OUX-500TB-2 7/29/2002 Field GC 85.9 10.9 1.5 ND ND -- ND
OUX-500TB-3 1/24/2001 Field GC 43.78 4.78 4.16 0.08 33.67 -- ND
OUX-500TB-3 2/8/2001 Field GC 25.1 3.77 3.21 ND ND -- 0.07
OUX-500TB-3A 4/19/2001 Field GC 28.45 3.83 2.44 0.01 ND -- ND
OUX-500TB-4 4/19/2001 Field GC 26.75 3.42 2.21 0.01 ND -- ND
OUX-500TB-4A 4/19/2001 Field GC 23.33 2.72 1.65 0.01 ND -- ND
OUX-500TB-4B 4/19/2001 Field GC 28.56 5.03 0.4 ND ND -- ND
OUX-500TB-4C 4/19/2001 Field GC 18.22 2.68 0.09 ND ND -- ND
OUX-500TB-5 2/8/2001 Field GC 14.76 2.14 1.86 ND ND -- 0.01
OUX-500TB-5 4/19/2001 Field GC 16.96 ND 0.98 ND ND -- ND
OUX-500TB-6 4/19/2001 Field GC 14.49 ND 1.2 ND ND -- ND
OUX-500TB-7 3/14/2002 Field GC 2.65 0.66 0.12 ND ND -- ND
OUX-500TB-8 3/14/2002 Field GC 3.74 2.14 0.06 ND ND -- ND
OUX-510TB-1 1/24/2001 Field GC ND ND 0.94 ND 11.36 -- ND
OUX-510TB-2 1/24/2001 Field GC 2 0.46 0.32 ND 0.94 -- ND
OUX-510TB-2A 4/19/2001 Field GC 1.66 0.33 1.06 ND ND -- ND
OUX-510TB-2A 4/19/2001 Field GC 1.76 0.41 0.31 ND ND -- ND
OUX-700TB-0.2 9/24/2002 Field GC ND ND ND ND ND -- ND
OUX-700TB-0.3 9/24/2002 Field GC ND ND ND ND ND -- ND
OUX-700TB-1 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-700TB-2 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-700TB-3 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-700TB-3 3/13/2002 Field GC ND ND ND ND ND -- ND
OUX-700TB-3 3/13/2002 Field GC ND ND ND ND ND -- ND
OUX-700TB-5 3/5/2002 Field GC ND ND ND ND ND -- ND
OUX-710TB-1 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-710TB-2 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-710TB-3 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-710TB-4 3/5/2002 Field GC ND ND ND ND ND -- ND
OUX-710TB-5 3/5/2002 Field GC ND ND ND ND ND -- ND
OUX-710TB-6 8/15/2000 Field GC 44 0.22 ND ND ND -- ND
OUX-710TB-6 3/5/2002 Field GC ND ND ND ND ND -- ND
OUX-710TB-8 8/16/2000 Field GC ND ND ND ND ND -- ND
OUX-710TB-9 3/5/2002 Field GC ND ND ND ND ND -- ND
OUX-712TB-1 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-720TB-1 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-720TB-2 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-720TB-3 3/4/2002 Field GC ND ND ND ND ND -- ND
OUX-730TB-1 3/13/2002 Field GC ND ND ND ND ND -- ND
OUX-SW-EC06 03/14/02 Laboratory 8.9 1. <1 <.5 <2 <1 <1
OUX-EC06 3/14/2002 Field GC 7.33 2.72 0.14 ND ND -- 0
OUX-SW-EC07 03/14/02 Laboratory 1.3 <1 <1 <.5 <2 <1 <1
OUX-EC07 3/14/2002 Field GC 2.41 1.45 ND ND ND -- ND
OUX-SW-EC08 03/14/02 Laboratory 0.33 J <1 <1 <.5 <2 <1 <1
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TABLE 2.6
HISTORICAL SURFACE WATER SAMPLING RESULTS 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Sample name
Collection 

Date

Laboratory or 
Field GC 
Analysis

PCE
(µg/L)

TCE
(µg/L)

cis-DCE
(µg/L)

trans-DCE
(µg/L)

Vinyl
Chloride

(µg/L)
Toluene
(µg/L)

Benzene
(µg/L)

OUX-EC08 3/14/2002 Field GC 0.47 0.05 ND ND ND -- ND
OUX-SW-EC09 03/14/02 Laboratory <1 <1 <1 <.5 <2 <1 <1
OUX-EC09 3/14/2002 Field GC ND ND ND ND ND -- ND
OUX-JS223 3/14/2002 Field GC 2.85 3.03 4.86 ND ND -- ND

Notes:
Data are from USGS Lab Sample Log and Field GC Log unless otherwise noted.
* Data are from a letter to resident of New Haven (February 15, 2001). 
--- Sample was not analyzed for this compound.
ND - Analyte not detected above detection limit of instrument, which is not speicified.
J - Result is an estimated value below the reporting limit or a tentatively identified compound (TIC).
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TABLE 3.1
SAMPLE COLLECTION AND ANALYSIS SUMMARY 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Parameter Matrix Analytical Method Number of Samples 
Analyzed

VOCs Soil 8260B 44
SVOCs Soil 8270C 4
Pesticides Soil 8081A 4
PCBs Soil 8082 4
RCRA metals Soil 6010B and 7471A 4
Zinc Soil 6010B 4
Geotechnical* Soil Various 4

VOCs Groundwater 8260B 13

VOCs Groundwater 8260B 14

VOCs Groundwater 524.2 31

VOCs Soil 8260B 8
VOCs Groundwater 8260B 7

VOCs Groundwater 8260B 40
Methane, Ethane, and Ethene Groundwater RSK SOP 175 38
Sulfate/Sulfide Groundwater EPA Method 300/376.1 38
Nitrate/Ammonia Groundwater EPA 353.2/350.2 38
Chloride Groundwater EPA Series 300 38

Task 2e – Site-wide Groundwater Sampling

Task 2d – Well Installation 

SOIL INVESTIGATION (TASK 1)

GROUNDWATER INVESTIGATION (Tasks 2a through 2e) 
Task 2a – Interval Screening

Task 2b – Direct-Push Sampling 

Task 2c – Residential Well Sampling

Chloride Groundwater EPA Series 300 38
Total and Ferrous Iron Groundwater Hach field analysis 38
SVOCs Groundwater 8270C 6
Pesticides Groundwater 8081A 6
PCBs Groundwater 8082 6
RCRA metals Groundwater 6010B and 7471A 6
Zinc Groundwater 6010B 6

VOCs Liquids 8260B 21

VOCs Surface water 8260B 11
VOCs Sediment 8260B 8
SVOCs Sediment 8270C 2
Pesticides Sediment 8081A 2
PCBs Sediment 8082 2
RCRA metals Sediment 6010B, 7470A and 7471A 2
Zinc Sediment 6010B 2

VOCs Soil 8260B 10
VOCs Sewer Water 8260B 7
VOCs Sediment 8260B 5

VOCs Soil 8260B 22

Selected VOCs Air TO15 7
Notes:

DNAPL INVESTIGATION (TASK 3)

SEDIMENT AND SURFACE WATER SAMPLING (TASK 4)

SANITARY SEWER SYSTEM INSPECTION AND SAMPLING (TASK 5) 
Sewer Downgradient of Former Kellwood Facility

Segments A, B, and C North of Highway 100

SOIL VAPOR SAMPLING (TASK 11)

*Geotechnical samples will be analyzed for Bulk Density (ASTM D2937 or approved equivalent), Volumetric 
Moisture Content (ASTM D2216 or approved equivalent), Specific Gravity (ASTM D854/C127 or approved 
equivalent) and total organic carbon (ASTM D2974 or approved equivalent).
Duplicates and re-analysis are not included in the Number of Analyses
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TABLE 3.2
SUMMARY OF SOIL ANALYTICAL RESULTS (TASK 1)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4200 ug/Kg ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Carbon disulfide 6260 ug/Kg ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Methyl Ethyl Ketone 7300 ug/Kg ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Trichloroethene 141 ug/Kg ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Toluene 29800 ug/Kg ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Tetrachloroethene 141 ug/Kg ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
1,2-Dichloroethene, Total 521 ug/Kg ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
SVOCs
Phenanthrene 158000 ug/Kg ND  
Fluoranthene 2280000 ug/Kg 23 J
Pyrene 1500000 ug/Kg 18 J
Benzo[a]anthracene 6120 ug/Kg ND  
Chrysene 599000 ug/Kg 15 J
Benzo[b]fluoranthene 6190 ug/Kg 20 J
Benzo[k]fluoranthene 62000 ug/Kg ND  
Benzo[a]pyrene 620 ug/Kg ND  
Benzo[g,h,i]perylene 1720000 ug/Kg ND  
PESTICIDES
Dieldrin 93.6 ug/Kg ND  
4,4'-DDE 14300 ug/Kg ND  
Endosulfan II NA ug/Kg ND  
4,4'-DDD 20200 ug/Kg ND

C6-SS01-001.7-
070912

C6-SS01-014.7-
070912

B2-SS01-001.0-
070912

B2-SS01-018.0-
070912

B4-SS01-001.0-
070912

B4-SS01-004.0-
070912

B8-SS01-001.4-
070912

B8-SS01-011.2-
070912

B10-SS01-003.5-
070913

B10-SS01-014.0-
070913

D4-SS01-002.0-
070912

12-Sep-0713-Sep-0712-Sep-07 12-Sep-07 12-Sep-07 12-Sep-0712-Sep-07 12-Sep-07
500-6519-9

12-Sep-07
500-6519-8
12-Sep-07

500-6548-8

1
B4-SS02-001.0-

070912

13-Sep-07
500-6519-10 500-6519-11 500-6519-7

12-Sep-07
1.7 14.71 18 1 4 1.4 11.2 3.5 14 2

500-6519-2 500-6519-3500-6519-5 500-6519-6 500-6519-15500-6548-11

g g
Endosulfan sulfate NA ug/Kg ND  
4,4'-DDT 14300 ug/Kg ND  
Endrin aldehyde 18200 ug/Kg ND  
PCBs
PCB-1254 1100 ug/Kg ND  
METALS
Arsenic 3.89 mg/Kg 15
Barium 2040 mg/Kg 310
Cadmium 9.31 mg/Kg 0.48
Chromium 74600 mg/Kg 18
Lead 3.74 mg/Kg 31
Mercury 2190 ug/Kg 41
Selenium 6.27 mg/Kg 0.64 J
Silver 16.2 mg/Kg ND  
Zinc 7220 mg/Kg 41

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Blank Cells: Parameter Not Analyzed

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
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TABLE 3.2
SUMMARY OF SOIL ANALYTICAL RESULTS (TASK 1)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4200 ug/Kg
Carbon disulfide 6260 ug/Kg
Methyl Ethyl Ketone 7300 ug/Kg
Trichloroethene 141 ug/Kg
Toluene 29800 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg
SVOCs
Phenanthrene 158000 ug/Kg
Fluoranthene 2280000 ug/Kg
Pyrene 1500000 ug/Kg
Benzo[a]anthracene 6120 ug/Kg
Chrysene 599000 ug/Kg
Benzo[b]fluoranthene 6190 ug/Kg
Benzo[k]fluoranthene 62000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Benzo[g,h,i]perylene 1720000 ug/Kg
PESTICIDES
Dieldrin 93.6 ug/Kg
4,4'-DDE 14300 ug/Kg
Endosulfan II NA ug/Kg
4,4'-DDD 20200 ug/Kg

ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  42
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  220
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  15

2 10 3 8.513
13-Sep-07 13-Sep-07

E8-SS01-001.5-
07913

D4-SS01-011.4-
070912

E2-SS01-002.0-
070912

E2-SS01-011.0-
070912

E6-SS01-001.0-
07913

E6-SS01-015.2-
07913

D10-SS01-002.0-
07913

D10-SS01-010.0-
07913

E8-SS01-013.0-
07913

F10-SS01-003.0-
070913

F10-SS01-008.5-
070913

1 15.2 1.5
13-Sep-0712-Sep-07 12-Sep-07 12-Sep-07 13-Sep-07

500-6548-6 500-6548-7
13-Sep-07 13-Sep-07 13-Sep-07

500-6519-13 500-6548-1
13-Sep-07

500-6519-16 500-6519-12

11.4 2 11

500-6548-5500-6548-2 500-6548-4 500-6547-14 500-6547-15

g g
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14300 ug/Kg
Endrin aldehyde 18200 ug/Kg
PCBs
PCB-1254 1100 ug/Kg
METALS
Arsenic 3.89 mg/Kg
Barium 2040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74600 mg/Kg
Lead 3.74 mg/Kg
Mercury 2190 ug/Kg
Selenium 6.27 mg/Kg
Silver 16.2 mg/Kg
Zinc 7220 mg/Kg

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Blank Cells: Parameter Not Analyzed

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
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TABLE 3.2
SUMMARY OF SOIL ANALYTICAL RESULTS (TASK 1)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4200 ug/Kg
Carbon disulfide 6260 ug/Kg
Methyl Ethyl Ketone 7300 ug/Kg
Trichloroethene 141 ug/Kg
Toluene 29800 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg
SVOCs
Phenanthrene 158000 ug/Kg
Fluoranthene 2280000 ug/Kg
Pyrene 1500000 ug/Kg
Benzo[a]anthracene 6120 ug/Kg
Chrysene 599000 ug/Kg
Benzo[b]fluoranthene 6190 ug/Kg
Benzo[k]fluoranthene 62000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Benzo[g,h,i]perylene 1720000 ug/Kg
PESTICIDES
Dieldrin 93.6 ug/Kg
4,4'-DDE 14300 ug/Kg
Endosulfan II NA ug/Kg
4,4'-DDD 20200 ug/Kg

ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  3 J
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
42 7.4 ND  ND  ND  22 ND  ND  ND  3.3 J ND  5.2 J

ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  7.9 ND  
220 56 ND  27 180 150 61 100 9.3 25 9.4 53
16 ND  ND  ND  ND  6.9 ND  ND  ND  3.5 J ND  ND  

MC1-SS01-
000.8-080621

MC02-SS01-
000.6-080621

500-12177-4
21-Jun-08

0.88.5 6.4 3.5 2.5 6 3 4.9
13-Sep-07 13-Sep-07 14-Sep-07

4.9
14-Sep-07

MC02-SS01-
002.7-080621

MC03-SS01-
000.7-080621

H10-SS01-006.4-
070913

H10-SS01-103.5-
070913

K10-SS01-002.5-
070913

K10-SS01-006.0-
070913

M10-SS01-003.0-
070914

M10-SS01-004.9-
070914

M10-SS02-004.9-
070914

F10-SS02-008.5-
070913

0.6 2.7 0.7
21-Jun-08 21-Jun-08 21-Jun-0814-Sep-0713-Sep-07 13-Sep-07

500-6547-11 500-6582-4
13-Sep-07
500-6547-8 500-6547-10 500-12177-8 500-12177-1500-6582-8500-6547-16 500-6547-9 500-6582-5 500-12177-7

g g
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14300 ug/Kg
Endrin aldehyde 18200 ug/Kg
PCBs
PCB-1254 1100 ug/Kg
METALS
Arsenic 3.89 mg/Kg
Barium 2040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74600 mg/Kg
Lead 3.74 mg/Kg
Mercury 2190 ug/Kg
Selenium 6.27 mg/Kg
Silver 16.2 mg/Kg
Zinc 7220 mg/Kg

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Blank Cells: Parameter Not Analyzed

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
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TABLE 3.2
SUMMARY OF SOIL ANALYTICAL RESULTS (TASK 1)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4200 ug/Kg
Carbon disulfide 6260 ug/Kg
Methyl Ethyl Ketone 7300 ug/Kg
Trichloroethene 141 ug/Kg
Toluene 29800 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg
SVOCs
Phenanthrene 158000 ug/Kg
Fluoranthene 2280000 ug/Kg
Pyrene 1500000 ug/Kg
Benzo[a]anthracene 6120 ug/Kg
Chrysene 599000 ug/Kg
Benzo[b]fluoranthene 6190 ug/Kg
Benzo[k]fluoranthene 62000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Benzo[g,h,i]perylene 1720000 ug/Kg
PESTICIDES
Dieldrin 93.6 ug/Kg
4,4'-DDE 14300 ug/Kg
Endosulfan II NA ug/Kg
4,4'-DDD 20200 ug/Kg

ND  ND  R ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  17 ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
3.9 J 6.7 290000 3.9 J 140 230 5.1 260 ND  ND  ND  11
ND  ND  ND  ND  ND  ND  ND  5.9 ND  ND  ND  ND  

ND  
ND  
ND  
ND  
ND  
ND  
ND  
ND  
ND  

3.7 J+
54 J+
32 +
7.5 J+

MC5-SS01-
009.0-080621

MC03-SS01-
005.0-080621

MC04-SS01-
001.3-080621

P6-SS01-000.5-
070911

P6-SS01-012.0-
070911

P8-SS01-000.5-
070911

P8-SS01-006.0-
070911

N12-SS01-001.0-
070911

N12-SS01-002.0-
070911

MC05-SS02-
009.0-080621

MC4-SS01-
006.6-080621

MC05-SS01-
001.3-080621

9 1 2 0.5 12 0.5 695 1.3 1.3
11-Sep-07 11-Sep-0721-Jun-0821-Jun-0821-Jun-08 21-Jun-08 21-Jun-08

6.6
11-Sep-07 11-Sep-0721-Jun-08

500-12177-2 500-12177-6 500-6489-8500-12177-10500-12177-9 500-6487-13 500-6487-14500-12177-3 500-12177-5 500-6489-9 500-6489-7 500-6489-6
11-Sep-0711-Sep-07

g g
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14300 ug/Kg
Endrin aldehyde 18200 ug/Kg
PCBs
PCB-1254 1100 ug/Kg
METALS
Arsenic 3.89 mg/Kg
Barium 2040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74600 mg/Kg
Lead 3.74 mg/Kg
Mercury 2190 ug/Kg
Selenium 6.27 mg/Kg
Silver 16.2 mg/Kg
Zinc 7220 mg/Kg

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Blank Cells: Parameter Not Analyzed

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

13 +
18 +
17 +

ND  

5.1
120
ND  
15
7

27
ND  
ND  
19
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TABLE 3.2
SUMMARY OF SOIL ANALYTICAL RESULTS (TASK 1)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4200 ug/Kg
Carbon disulfide 6260 ug/Kg
Methyl Ethyl Ketone 7300 ug/Kg
Trichloroethene 141 ug/Kg
Toluene 29800 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg
SVOCs
Phenanthrene 158000 ug/Kg
Fluoranthene 2280000 ug/Kg
Pyrene 1500000 ug/Kg
Benzo[a]anthracene 6120 ug/Kg
Chrysene 599000 ug/Kg
Benzo[b]fluoranthene 6190 ug/Kg
Benzo[k]fluoranthene 62000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Benzo[g,h,i]perylene 1720000 ug/Kg
PESTICIDES
Dieldrin 93.6 ug/Kg
4,4'-DDE 14300 ug/Kg
Endosulfan II NA ug/Kg
4,4'-DDD 20200 ug/Kg

ND  ND  ND  ND  ND  ND  ND  ND  J ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  J ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  J ND  ND  ND  ND  
21 5 ND  ND  ND  ND  ND  ND  J ND  100 ND  140

ND  ND  ND  ND  ND  ND  ND  ND  J ND  ND  ND  ND  
53 110 140 6.5 920 ND  48 63 2200 15000 1700 23000

ND  ND  ND  ND  ND  ND  ND  ND  J ND  79 J ND  87 J

ND  19 J 14 J ND  
ND  50 64 28 J
ND  41 50 24 J
ND  17 J 31 J 8.5 J
ND  31 J 43 16 J
ND  39 61 21 J
ND  16 J 18 J ND  
ND  22 J 36 ND  
ND  18 J 21 J ND  

ND  ND  ND  ND  
ND  ND  ND  ND  
ND  ND  ND  ND  
ND ND  ND ND  

P16-SS01-000.5-
070911

P12-SS01-002.0-
070911

P14-SS01-000.0-
070911

P14-SS01-003.0-
070911

P15-SS01-000.5-
070911

P16-SS01-002.5-
070911

P16-SS02-002.5-
070911

P15-SS01-002.5-
070911

P10-SS01-002.5-
070914

P10-SS01-005.3-
070914

P12-SS01-000.5-
070911

2.5 2.52.5 5.3 0.52.52 0 3 0.5
11-Sep-07 11-Sep-07 11-Sep-07

0.5
11-Sep-0711-Sep-07 11-Sep-07 11-Sep-07 11-Sep-07

500-6487-12 500-6487-11 500-6487-7 500-6487-5 500-6487-9 500-6487-8500-6487-6500-6487-3 500-6487-4
11-Sep-07

0.5
P15-SS02-000.5-

070911

500-6487-10500-6582-6 500-6582-7
14-Sep-07 14-Sep-07 11-Sep-07

g g
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14300 ug/Kg
Endrin aldehyde 18200 ug/Kg
PCBs
PCB-1254 1100 ug/Kg
METALS
Arsenic 3.89 mg/Kg
Barium 2040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74600 mg/Kg
Lead 3.74 mg/Kg
Mercury 2190 ug/Kg
Selenium 6.27 mg/Kg
Silver 16.2 mg/Kg
Zinc 7220 mg/Kg

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Blank Cells: Parameter Not Analyzed

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

ND  ND  ND  ND  
ND  ND  ND  ND  
ND  ND  ND  ND  

ND  ND  32 47

0.5 J 1.4 3.3 2.8
20 23 53 47

0.084 J 0.22 0.3 0.29
3.2 5.6 7 6.1

0.34 J 2.1 4.8 5
ND  6.6 J 9.3 J 13 J
ND  ND  ND  ND  
ND  ND  0.1 J ND  

2 J 5.8 29 24
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TABLE 3.2
SUMMARY OF SOIL ANALYTICAL RESULTS (TASK 1)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4200 ug/Kg
Carbon disulfide 6260 ug/Kg
Methyl Ethyl Ketone 7300 ug/Kg
Trichloroethene 141 ug/Kg
Toluene 29800 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg
SVOCs
Phenanthrene 158000 ug/Kg
Fluoranthene 2280000 ug/Kg
Pyrene 1500000 ug/Kg
Benzo[a]anthracene 6120 ug/Kg
Chrysene 599000 ug/Kg
Benzo[b]fluoranthene 6190 ug/Kg
Benzo[k]fluoranthene 62000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Benzo[g,h,i]perylene 1720000 ug/Kg
PESTICIDES
Dieldrin 93.6 ug/Kg
4,4'-DDE 14300 ug/Kg
Endosulfan II NA ug/Kg
4,4'-DDD 20200 ug/Kg

ND  ND  ND  ND  160 J 200 J ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  7 9.9 ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  

2100 87 49 490 ND  ND  ND  ND  ND  ND  22 ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  

R6-SS01-012.0-
070911

R8-SS01-000.5-
070911

R8-SS01-009.3-
070911

R8-SS02-009.3-
070911

Q13-SS01-002.0-
070910

Q13-SS01-000.5-
070910

Q16-SS01-000.5-
070910

Q16-SS01-001.0-
070910

Q17-SS01-000.5-
070910

Q17-SS01-002.9-
070910

Q17-SS02-000.5-
070910

R6-SS01-000.5-
070911

9.30.5 12 0.52.920.5 0.5 9.30.5 1 0.5
11-Sep-0710-Sep-07 10-Sep-0710-Sep-07 11-Sep-0710-Sep-07 10-Sep-0710-Sep-07 10-Sep-07 11-Sep-07 11-Sep-07 11-Sep-07

500-6457-10500-6458-1500-6458-3 500-6457-4 500-6457-5 500-6457-11500-6457-6 500-6489-3500-6489-4 500-6489-1 500-6489-5 500-6489-2

g g
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14300 ug/Kg
Endrin aldehyde 18200 ug/Kg
PCBs
PCB-1254 1100 ug/Kg
METALS
Arsenic 3.89 mg/Kg
Barium 2040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74600 mg/Kg
Lead 3.74 mg/Kg
Mercury 2190 ug/Kg
Selenium 6.27 mg/Kg
Silver 16.2 mg/Kg
Zinc 7220 mg/Kg

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Blank Cells: Parameter Not Analyzed

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
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TABLE 3.2
SUMMARY OF SOIL ANALYTICAL RESULTS (TASK 1)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4200 ug/Kg
Carbon disulfide 6260 ug/Kg
Methyl Ethyl Ketone 7300 ug/Kg
Trichloroethene 141 ug/Kg
Toluene 29800 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg
SVOCs
Phenanthrene 158000 ug/Kg
Fluoranthene 2280000 ug/Kg
Pyrene 1500000 ug/Kg
Benzo[a]anthracene 6120 ug/Kg
Chrysene 599000 ug/Kg
Benzo[b]fluoranthene 6190 ug/Kg
Benzo[k]fluoranthene 62000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Benzo[g,h,i]perylene 1720000 ug/Kg
PESTICIDES
Dieldrin 93.6 ug/Kg
4,4'-DDE 14300 ug/Kg
Endosulfan II NA ug/Kg
4,4'-DDD 20200 ug/Kg

ND  ND  ND  ND  ND  ND  ND  ND  ND  J ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  J ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  J ND  ND  ND  
6.4 ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
100 380 6.4 24 ND  ND  47 13 470 J 21000 ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  

S17-SS01-000.5-
070910

S17-SS01-002.7-
070910

S15-SS01-002.5-
070910

R17-SS01-003.5-
070910

S13-SS01-000.5-
070910

S13-SS01-001.0-
070910

S15-SS01-000.5-
070910

R17-SS01-000.5-
070910

R10-SS01-002.0-
070914

R10-SS01-003.5-
070914

R13-SS01-000.5-
070910

R13-SS01-001.5-
070910

2.53.5 0.5 1 0.53.5 0.50.5 1.5 0.5 2.72
10-Sep-0710-Sep-07 10-Sep-07 10-Sep-07 10-Sep-0710-Sep-07 10-Sep-07 10-Sep-0710-Sep-07 10-Sep-0714-Sep-07 14-Sep-07
500-6458-8500-6458-7 500-6458-6 500-6458-5 500-6458-9500-6458-12500-6458-2 500-6458-11 500-6458-10500-6582-9 500-6458-4500-6582-10

g g
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14300 ug/Kg
Endrin aldehyde 18200 ug/Kg
PCBs
PCB-1254 1100 ug/Kg
METALS
Arsenic 3.89 mg/Kg
Barium 2040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74600 mg/Kg
Lead 3.74 mg/Kg
Mercury 2190 ug/Kg
Selenium 6.27 mg/Kg
Silver 16.2 mg/Kg
Zinc 7220 mg/Kg

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Blank Cells: Parameter Not Analyzed

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
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TABLE 3.2
SUMMARY OF SOIL ANALYTICAL RESULTS (TASK 1)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4200 ug/Kg
Carbon disulfide 6260 ug/Kg
Methyl Ethyl Ketone 7300 ug/Kg
Trichloroethene 141 ug/Kg
Toluene 29800 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg
SVOCs
Phenanthrene 158000 ug/Kg
Fluoranthene 2280000 ug/Kg
Pyrene 1500000 ug/Kg
Benzo[a]anthracene 6120 ug/Kg
Chrysene 599000 ug/Kg
Benzo[b]fluoranthene 6190 ug/Kg
Benzo[k]fluoranthene 62000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Benzo[g,h,i]perylene 1720000 ug/Kg
PESTICIDES
Dieldrin 93.6 ug/Kg
4,4'-DDE 14300 ug/Kg
Endosulfan II NA ug/Kg
4,4'-DDD 20200 ug/Kg

ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  

T16-SS01-000.5-
070910

T16-SS01-001.4-
070910

T10-SS01-002.0-
070914

T10-SS02-002.0-
070914

T14-SS01-000.5-
070910

T14-SS01-001.7-
070910

T15-SS01-000.5-
070910

T15-SS01-001.5-
070910

1.42 2 0.5 1.7 0.5 1.5 0.5
10-Sep-07 10-Sep-0714-Sep-07 14-Sep-07 10-Sep-07 10-Sep-07 10-Sep-07 10-Sep-07

500-6457-3500-6582-11 500-6582-12 500-6457-7 500-6457-9 500-6457-8 500-6457-2 500-6457-1

g g
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14300 ug/Kg
Endrin aldehyde 18200 ug/Kg
PCBs
PCB-1254 1100 ug/Kg
METALS
Arsenic 3.89 mg/Kg
Barium 2040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74600 mg/Kg
Lead 3.74 mg/Kg
Mercury 2190 ug/Kg
Selenium 6.27 mg/Kg
Silver 16.2 mg/Kg
Zinc 7220 mg/Kg

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Blank Cells: Parameter Not Analyzed

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
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TABLE 3.3
SUMMARY OF SOIL GEOTECHNICAL DATA
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Boring Sample ID Sampling Date Lab ID
Sampling 

Depth 
(feet)

USCS 
Classificationa Visual Soil Descriptiona

Volumetric 
Moisture Content 

(ASTM D 2216) 
(%)

B2 B2-SS01-008.0-070920 20-Sep-07 725728 8 CL Dark brown clay with orange tint. Medium Soft; Pliable 23
E2 E2-SS01-007.7-070920 20-Sep-07 725727 7.7 CH Dark brown clay; Dry; Medium Hard 25.7
P6 P6-SS01-004.2-070920 20-Sep-07 725730 4.2 CH Brown Sandy Clay; Dry; Hard 16.8
R6 R6-SS01-010.6-070920 20-Sep-07 725729 10.6 CH Tan to brown cherty sandy clay, dry, loose 34.9

Notes:
ST: Shelby Tube
a: Description based on field observations
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TABLE 3.3
SUMMARY OF SOIL GEOTECHNICAL DATA
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Boring Sample ID Sampling Date Lab ID
Sampling 

Depth 
(feet)

B2 B2-SS01-008.0-070920 20-Sep-07 725728 8
E2 E2-SS01-007.7-070920 20-Sep-07 725727 7.7
P6 P6-SS01-004.2-070920 20-Sep-07 725730 4.2
R6 R6-SS01-010.6-070920 20-Sep-07 725729 10.6

Notes:
ST: Shelby Tube
a: Description based on field observations

Bulk Density 
(ASTM D 2937)

(g/cm3)

Total Organic 
Content 

(ASTM D 2974) 
(%)

Specific Gravity 
(ASTM D 854) 

1.67 1.5 2.721
1.57 1.5 2.73
1.6 0.9 2.698

1.38 1.9 2.721
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TABLE 3.4
OPTICAL TELEVIEWER LOG OBSERVATIONS AT JS-14 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

TOP OF 
INTERVAL

(ft btoc)

BOTTOM OF 
INTERVAL

(ft btoc)
OBSERVATION*

101.5 101.5 Bottom of casing.

114.5 116.5 Coarse texture, slight diameter increase.

127.0 128.5 Coarse texture, slight caliper variation.

144.5 144.5 Color change - pink/orange above, light grey below.

149.0 149.0 Color change - pink/orange above, light grey below.

164.5 168.0 Shaley laminations.

174.5 176.5 Coarse texture, small vugs.

176.5 184.0 Fine texture, some lamination.

184.0 185.5 Coarse texture, large diameter.

198.0 202.0 Coarse texture, diameter variation.

203.5 203.5 Weathered zone, diameter change.

207 209 Significant weathering, significant diameter change.

220 220 Small vugs and coarse texture.

236.0 236.5 Weathered zone.

248.5 252.0 Laminated zone.

254 254 Weathering, small vugs.

256.0 259.0 Weathered, deep vugs, large diameter.

262.0 263.0 Weathered.

266.5 269.0 Weathered, diameter change.

275.5 284.5 Weathered chert, caliper spike.

289.0 289.0 Color change - buff above, reddish pick below.

294.5 294.5 Laminations, color change - reddish pink above, buff below.

324.0 328.0 Weathered, vugs.

330.0 330.5 Weathered, vugs.

334.0 343.0 Weathered, scattered vugs.

346.0 350.5 Color change - buff/pink above, strong reddish pink below.

355.5 362.0 Weathered, diameter change, some lamination.

364.5 365.5 Weathered, vugs.

372 377 Weathered, vugs.

*Made on April 4, 2006
Note:  This is a summary of observations rather than a log of the well, thus, not all depths are described
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TABLE 3.5
OPTICAL TELEVIEWER LOG OBSERVATIONS AT JS-36 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

TOP OF 
INTERVAL

(ft btoc)

BOTTOM OF 
INTERVAL

(ft btoc)
OBSERVATION*

29.7 29.7 Bottom of casing

37.6 37.6 Minor feature.

39.7 42.6 Weathered zone, slight diameter increase.

45 48 Weathered zone, small horizontal features.

54.5 57 Weathered zone, vugs larger diameter.

61.5 52 Weathered zone.

63.3 64.7 Weathered zone, vugs.

66.3 67.4 Weathered zone, nodules, hole diameter larger.

69.5 69.8 Significant horizontal gap, caliper spikes.

74 76 Coarse interval.

77 80.5 Scattered large vugs, caliper spikes.

89.4 91.5 Coarse, weathered interval, deep vugs.

95.5 98 Coarse texture, vugs interlayered with finer, laminar layers.

99.5 100.5 Coarse zone, vug.

102.8 103.5 Horizontal weathered zone, larger diameter.

104.5 107.3 Coarse, discolored zone.

117.8 124.7 Coarse, weathered intervals in finer rock, discoloration downward 
from bottom of interval.

131 132.8 Coarse interval.

143.5 147 Coarse interval.

165.5165.5 165.7165.7 Two vugs.Two vugs.

168.4 172 Weathered interval, deep vug, larger hole.

176.5 180 Weathered interval, very deep vug, very large borehole diameter.

181 188.5 Crenulated texture, weathered.

190.5 198.5 Coarse texture, angular chert.

203.5 204 Vug.

210 211 Weathered zone.

212.5 212.5 Weathered zone.

223 224 Weathered horizontal feature.

239 240.7 Coarse texture.

247 247.5 Small vug.

252.5 254 Weathered, coarse, larger diameter.

258.5 261.5 Coarse, weathered vugs.

261.5 263 Laminar bedding.

263 266 Coarse, small vugs, larger hole.

268.5 269.5 Coarse, vugs.

273.5 275.3 Weathered, vugs, larger hole.

282.5 287 Coarse texture.

292.4 292.8 Shaley interval.

297.7 300 Coarse texture.

301 301.6 Weathered coarse zone.

310 311.5 Vugs.

*Made on April 22, 2008
Note:  This is a summary of observations rather than a log of the well, thus, not all depths are described

PARSONS Page 1 of 1 Table 3.5-OpticalLog JS36.xlsx



SAMPLE ID ANALYZED VIA
PUMPING 

CONDITIONS SAMPLING DATE SAMPLING DEPTH
70

JS14-GW01-090.4-060404 Field GC Static 4-Apr-06 90.4 2.30 ND ND ND
JS14-GW01-090.4-060404 Field GC Static 4-Apr-06 90.4 2.25 ND ND ND
JS14-GW01-130.4-060404 Field GC Static 4-Apr-06 130.4 1.57 ND ND ND
JS14-GW01-130.4-060404 Field GC Static 4-Apr-06 130.4 2.65 ND ND ND
JS14-GW01-155.2-060404 Field GC Static 4-Apr-06 155.2 2.95 ND ND 6.6
JS14-GW01-155.2-060404 Field GC Static 4-Apr-06 155.2 3.13 ND ND ND
JS14-GW01-155.2-060404 Field GC Static 4-Apr-06 155.2 4.80 ND ND ND
JS14-GW01-155.2-060404 Laboratory Static 4-Apr-06 155.2 3.7 UB 0.13 UH 0.34 UH 0.16 UH
JS14-GW01-175.2-060405 Field GC Static 5-Apr-06 175.2 3.05 ND ND 6.6
JS14-GW01-175.2-060405 Field GC Static 5-Apr-06 175.2 2.50 ND ND ND
JS14-GW01-200.2-0604 Laboratory Static 5-Apr-06 200.2 0.18 U 0.13 U 0.34 U 0.16 U

TABLE 3.6
SUMMARY OF INTERVAL SCREENING ANALYSES

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Maximum Contaminant Level 5 5

PCE TCE 1,2-DCE Vinyl
Chloride

2

JS14-GW01-220.2-0604 Laboratory Static 5-Apr-06 220.2 3.9 UB 0.13 UJH 0.34 UJH 0.16 UJH
JS14-GW01-250.3-060405 Field GC Static 5-Apr-06 250.3 3.30 ND ND ND
JS14-GW01-250.3-060405 Field GC Static 5-Apr-06 250.3 4.49 ND ND ND
JS14-GW01-280.3-060405 Field GC Static 5-Apr-06 280.3 3 ND ND ND
JS14-GW01-280.3-060405 Field GC Static 5-Apr-06 280.3 6 ND ND ND
JS14-GW01-375.3-060405 Field GC Static 5-Apr-06 375.3 3.25 ND ND ND
JS14-GW01-375.3-060405 Field GC Static 5-Apr-06 375.3 4.46 ND ND ND
JS14-EB01-000.0-060406 Laboratory Equipment Blank 6-Apr-06 -- 4.4 0.13 U 0.34 U 0.16 U

JS14 Discharge Field GC Discharge 6-Apr-06 -- 14.40 ND ND ND
JS14 Discharge Field GC Discharge 6-Apr-06 -- 6.29 ND ND ND

JS14-GW01-105.1-060406 Field GC Pumping 6-Apr-06 105.1 19.3 ND ND ND
JS14-GW01-105.1-0604 Laboratory Pumping 6-Apr-06 105.1 29 UB 0.13 U 0.34 U 0.16 U
JS14-GW02-105.1-0604 Laboratory Pumping 6-Apr-06 105.1 26 UB 0.13 U 0.34 U 0.16 U

JS14-GW01-110.1-060406 Field GC Pumping 6-Apr-06 110.1 20.4 ND ND ND
JS14-GW01-120.1-060406 Field GC Pumping 6-Apr-06 120.1 15.75 ND ND ND
JS14-GW01-134-060406 Field GC Pumping 6-Apr-06 134 13.34 ND ND ND
JS14-GW01-145-060406 Field GC Pumping 6-Apr-06 145 12.73 ND ND ND
JS14-GW01-145.2-0604 Laboratory Pumping 6-Apr-06 145.2 17 UB 0.13 U 0.34 U 0.16 U
JS14-GW01-175-060406 Field GC Pumping 6-Apr-06 175 14.34 ND ND ND

JS14-GW01-185.3-060406 Field GC Pumping 6-Apr-06 185.3 13.67 ND ND ND
JS14-GW01-250.2-0604 Laboratory Pumping 6-Apr-06 250.2 16 UB 0.13 U 0.34 U 0.16 U

JS36-GWS1-077.1-080423 Laboratory Static 23-Apr-08 77.1 280 B+ 7.3 2.4 0.23 U
JS36-GWS1-189.3-080424 Laboratory Static 24-Apr-08 189.3 250 B+ 6.2 2.4 0.23 U
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SAMPLE ID ANALYZED VIA
PUMPING 

CONDITIONS SAMPLING DATE SAMPLING DEPTH
70

TABLE 3.6
SUMMARY OF INTERVAL SCREENING ANALYSES

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Maximum Contaminant Level 5 5

PCE TCE 1,2-DCE Vinyl
Chloride

2
JS36-GWS1-200.0-080424 Laboratory Static 24-Apr-08 200.0 250 B+ 5.4 1.9 J 0.23 U
JS36-GWS1-250.1-080424 Laboratory Static 24-Apr-08 250.1 230 B+ 6.0 0.3 U 0.23 U
JS36-GWS1-267.2-080424 Laboratory Static 24-Apr-08 267.2 250 B+ 6.8 2.5 0.23 U
JS36-GWS1-410.2-080424 Laboratory Static 24-Apr-08 410.2 260 B+ 6.0 2.4 0.23 U

JS36-EB01-080424 Laboratory Equipment Blank 24-Apr-08 -- 5.1 0.2 U 0.3 U 0.23 U
JS36-GWP1-105.5-080424 Laboratory Pumping 24-Apr-08 105.5 250 B+ 5.8 2.3 0.23 U

JS36-GWP2-105.5-080424 Laboratory
Pumping 

(Duplicate) 24-Apr-08 105.5 220 B+ 5.6 2.2 0.23 U
JS36-GWP1-189.3-080424 Laboratory Pumping 24-Apr-08 189.3 290 B+ 6.1 2.2 0.23 U
JS36-GWP1-200.0-080424 Laboratory Pumping 24-Apr-08 200.0 250 B+ 5.9 2.2 0.23 U
JS36-GWP1-250.1-080424 Laboratory Pumping 24-Apr-08 250.1 210 B+ 5.1 1.8 J 0.23 U
JS36-GWP1-267.1-080424 Laboratory Pumping 24-Apr-08 267.1 230 B+ 5.3 2.1 0.23 U
JS36-GWP1-410.0-080424 Laboratory Pumping 24-Apr-08 410.0 220 B+ 5.4 2.1 0.23 U

JS-37-S-64 Field GC Static 07/22/04 64.0 422.8 15.46 4.
JS-37-S-70A Field GC Static 07/22/04 70.0 514.4 15.35 4.
JS-37-S-100A Field GC Static 07/22/04 100.0 245.4 10.26 3.
JS-37-S-110A Field GC Static 07/22/04 110.0 115.8 9.63 3.
JS-37-S-160A Field GC Static 07/22/04 160.0 167.9 11.77 4.
JS-37-P-100 Field GC (Duplicate) 07/27/04 100.0 28.94 1.76 5.
JS-37-P-100 Field GC (Duplicate) 07/27/04 100.0 31.89 1.02 1.
JS-37-P-150 Field GC Pumping 07/27/04 150.0 64.5 2.1 4.05
JS-37-P-210 Field GC Pumping 07/27/04 210.0 62.2 2.18 4.2
JS-37-P-230 Field GC (Duplicate) 07/27/04 230.0 63.25 3.39 5.
JS-37-P-230 Field GC (Duplicate) 07/27/04 230.0 59. 1.85 5.
JS-37-P-250 Field GC (Duplicate) 07/27/04 250.0 54.35 1.24 2.
JS-37-P-250 Field GC (Duplicate) 07/27/04 250.0 54.65 2.45 1.2

JS-37-Outflow-1 Field GC Outflow 07/27/04 69.39 3.45 0.

JS-37-Ouflow-3 Field GC Outflow (Duplicate) 07/27/04 50.49 2.01 0.

JS-37-Outflow-3 Field GC Outflow (Duplicate) 07/27/04 50.9 1.97 1.3
JS-38-S-75 Field GC Static 07/22/04 75.0 30.1 5.57 0.
JS-38-S-75 Field GC Static 07/22/04 75.0 30.91 7.02 2.25

JS-38-S-102.5A Field GC Static 07/26/04 102.5 11.09 2. 2.5
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SAMPLE ID ANALYZED VIA
PUMPING 

CONDITIONS SAMPLING DATE SAMPLING DEPTH
70

TABLE 3.6
SUMMARY OF INTERVAL SCREENING ANALYSES

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Maximum Contaminant Level 5 5

PCE TCE 1,2-DCE Vinyl
Chloride

2
JS-38-S-105 Field GC Static 07/22/04 105.0 27.7 5.31 0.

JS-38-S-105A Field GC Static 07/26/04 105.0 11.75 2.55 2.
JS-38-S-110A Field GC Static 07/26/04 110.0 10.97 2. 2.
JS-38-S-120 Field GC Static 07/22/04 120.0 19.32 5.31 0.
JS-38-S-140 Field GC Static 07/22/04 140.0 19.33 4.23 2.
JS-38-S-235 Field GC Static 07/22/04 235.0 16.99 5.41 1.9
JS-38-S-325 Field GC Static 07/22/04 325.0 15.65 4.64 1.85

JS-38-P-85 Field GC
Pumping 

(Duplicate) 07/23/04 85.0 13.54 0.65 0.25

JS-38-P-85 Field GC
Pumping 

(Duplicate) 07/23/04 85.0 13.58 1. 0.
JS-38-P-102.5 Field GC Pumping 07/23/04 102.5 12.89 0. 0.
JS-38-P-105 Field GC Pumping 07/23/04 105.0 15.03 1.35 0.
JS-38-P-110 Field GC Pumping 07/23/04 110.0 14.73 1.2 0.75
JS-38-P-120 Field GC Pumping 07/23/04 120.0 12.62 0. 0.
JS-38-P-175 Field GC Pumping 07/23/04 175.0 15.32 1.35 0.
JS-38-P-190 Field GC Pumping 07/23/04 190.0 12.87 1. 0.

JS-38-P-325 Field GC
Pumping 

(Duplicate) 07/23/04 325.0 11.34 1.25 0.

JS-38-P-325 Field GC
Pumping 

(Duplicate) 07/23/04 325.0 12.14 1.2 0.93
JS-38-Outlet-1 Field GC Outlet 07/23/04 8.46 1.2 0.63
JS-38-Outlet-A Field GC Outlet 07/23/04 10.25 3.25 0.
JS-38-Outlet-B Field GC Outlet 07/23/04 10.64 3.25 0.
JS-38-Outlet-C Field GC Outlet 07/23/04 11.66 1.13 0.75
JS-38-Outlet-D Field GC Outlet 07/23/04 10.51 1.75 0.75

JS-37-S-64 Laboratory Static 7/22/2004 330 D 5.5 5.5
JS-37-S-70A Laboratory Static 7/22/2004 340 D 5.7 5.7
JS-37-S-160A Laboratory Static 7/22/2004 88 E 1.4 1.4
JS-37-P-100 Laboratory Pumping 7/27/2004 50 E 0.94 0.94
JS-37-P-150 Laboratory Pumping 7/27/2004 53 D 0.98 0.98
JS-37-P-210 Laboratory Pumping 7/27/2004 66 D 0.85 0.85
JS-37-P-230 Laboratory Pumping 7/27/2004 49 D 0.67 0.67
JS-37-P-250 Laboratory Pumping 7/27/2004 55 D 1.1 1.1
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SAMPLE ID ANALYZED VIA
PUMPING 

CONDITIONS SAMPLING DATE SAMPLING DEPTH
70

TABLE 3.6
SUMMARY OF INTERVAL SCREENING ANALYSES

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Maximum Contaminant Level 5 5

PCE TCE 1,2-DCE Vinyl
Chloride

2
JS-37-OUTFLOW 4 Laboratory 7/27/2004 57 D 0.86 0.86

JS-38-S-105A Laboratory Static 7/26/2004 30 0.64 0.64
JS-38-S-120 Laboratory Static 7/22/2004 9.7 <0.5 <0.5
JS-38-S-325 Laboratory Static 7/22/2004 7.8 <0.5 <0.5
JS-38-P-85 Laboratory Pumping 7/22/2004 9.1 0.35 J 0.35 J
JS-38-P-120 Laboratory Pumping 7/22/2004 8.1 0.30 J 0.30 J
JS-38-P-190 Laboratory Pumping 7/22/2004 7.8 0.28 J 0.28 J
JS-38-P-325 Laboratory Pumping 7/22/2004 7.8 0.32 J 0.32 J

JS-38-OUTLET-1 Laboratory 7/22/2004 7.8 <0.5 <0.5

Notes:

D indicates that the sample was diluted for analysis
E indicates estimated values

U: Analyte was analyzed for but not detected above the adjusted project reporting limit (PRL).

ND: Not Detected
For analytical results obtained via portable Gas Chromatographs (GC), in the event that analyte was not detected in a duplicate sample or has been not detected
by a different instrument or by the off-site lab, the analyte was considered non-detect.
All units are in micrograms/ Liter (µg/L) 
Shaded results exceed EPA National Primary Drinking Water Maximum Contaminant Levels (MCLs).
Bolded results indicate detected compounds.

J: Analyte detected, estimated concentration.
H: Holding time or sample preservation violation.
L: Reported percent recovery value is outside the control limits for the LCS sample associated with the sample.
UB: Data considered to be undetected at the elevated reporting limit due to laboratory or field blank contamination.  Data is usable as undetected value.

SW-846 8260B: Analyzed in an off-site laboratory via SW-846 8260B
Field GC: Analyzed on a Photovac or Syntex Portable Gas Chromatograph by USGS
The off-site laboratory analytical data has been validated in accordance with the USEPA approved Quality Assurance Project Plan, March 2006
(NO QUALIFIER) - Confirmed identification.

UJ: Analyte not detected, reported PRL may be inaccurate or imprecise.  Additional qualifiers (defined below) give further detail of the reasons for the 'J' qualifier.
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TABLE 3.7
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN OVERBURDEN NORTH OF BOEUF LUTHERAN ROAD (TASK 2B)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID

Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 2,970 ug/L R R 5.4 J R R R R
Trichloroethene 5 ug/L 63 220 46 47 65 95 ND  
Tetrachloroethene 5 ug/L 1500 + 2800 + 590 + 710 + 870 + 560 + ND  
1,2-Dichloroethene, Total 70 ug/L 32 64 8.4 9 11 27 ND  

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)
There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-
DCE was used

Blank Cells: Parameter Not Analyzed

500-18318-1

15-Apr-09

42
CSE04-GW01-
042.0-090415

500-18318-3 500-18318-4 500-18318-5 500-18318-6 500-18367-3 500-18367-2

17-Apr-0915-Apr-09 16-Apr-09 16-Apr-09 16-Apr-09 17-Apr-09

5.239.4 32.5 29.5 29.5 12.3
CSE10-GW01-
005.2-090417

CSE05-GW01-
039.4-090415

CSE06-GW01-
032.5-090416

CSE07-GW01-
029.5-090416

CSE07-GW02-
029.5-090416

CSE08-GW01-
012.3-090417

+: results reported from diluted samples
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample
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TABLE 3.7
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN OVERBURDEN NORTH OF BOEUF LUTHERAN ROAD (TASK 2B)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID

Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 2,970 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L
1,2-Dichloroethene, Total 70 ug/L

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)
There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-
DCE was used

Blank Cells: Parameter Not Analyzed

R 10 J R 11 35 J+ ND  ND  
ND  ND  80 ND  17 + 15 + ND  
ND  1.2 720 + ND  170 + 300 + ND  
ND  ND  31 ND  4.2 + 3.1 + ND  

500-18318-7 500-18318-8 500-18367-5 500-11381-1 500-11379-6 500-11379-4 500-11381-2

16-Apr-09 16-Apr-09 17-Apr-09 14-May-08 14-May-08 14-May-08 15-May-08

4.5 6 27.4 8 27.4 27.4 16
CSE11-GW01-
004.5-090416

CSE12-GW01-
006.0-090416

CSN01-GW01-
027.4-090417

CSN2-GW01-
008.0-080514

CSN2-GW01-
027.4-080515

CSN2-GW02-
027.4-080514

CSN3-GW01-
016.0-080515

+: results reported from diluted samples
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample
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TABLE 3.7
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN OVERBURDEN NORTH OF BOEUF LUTHERAN ROAD (TASK 2B)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID

Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 2,970 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L
1,2-Dichloroethene, Total 70 ug/L

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)
There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-
DCE was used

Blank Cells: Parameter Not Analyzed

ND  5.6 + 12 R
4.4 34 + 70 56
52 260 + 780 + 770 +

ND  8.1 + 11 9.6

500-18367-4500-11379-7 500-11379-5 500-11402-2

17-Apr-0915-May-08 16-May-0815-May-08

33.725.7 26.8 27
CSN06-GW01-
033.7-090417

CSN4-GW01-
026.8-080515

CSN5-GW01-
027.0-080516

CSN3-GW01-
025.7-080515

+: results reported from diluted samples
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample
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TABLE 3.8
RESIDENTIAL WELL INFORMATION SUMMARY 

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Well ID Type of Well Well D
(ft bg

epth
s)

Casing
(ft b

 Length
gs) Casing Type Installation Date

Land Surface 
Elevation
(ft MSL)

Street Address

JS-07 Residential 415 103 NA 1995 563 1247 Highway C
JS-10 Residential NA NA NA -- 600 1176 Highway C
JS-11 Residential 435 NA NA 1965 590 1199 Highway C
JS-12 Residential 400 NA PVC2 -- -- 2921 Boeuf Lutheran Rd
JS-14 Residential 383 220 PVC1 1970s 588 2851 Boeuf-Lutheran Rd
JS-15 Residential 425 120 NA 1994 598 2784 Bouef-Lutheran Rd
JS-20 Residential 400 NA NA -- -- 2926 Bouef Lutheran Rd
DM-21 Residential 400 NA NA -- -- 2939 Boeuf Lutheran Rd
JS-25 Residential NA NA NA -- 617 1074 Highway C
JS-27 Residential NA NA NA -- -- 1043 Highway C
JS-29 Residential 400 NA NA 1994 605 2750 Boeuf-Lutheran Rd
JS-33 Residential NA NA NA -- 588 1191 Highway C
JS-36 Residential 368 331 PVC1 1951 588 2852 Boeuf Lutheran Road
JS-37 Residential 297 61 Steel -- 575 2826 Boeuf-Lutheran Rd
JS-38 Residential 340 175 PVC1 2000 556 585 Wildcat Creek Lane
JS 39JS-39 ResiResidentialdential 385385 140140 PVCPVC 20012001 529 Wildcat Creek Lane-- 529 Wildcat Creek Lane
JS-40 Residential NA NA NA -- 550 1279 Highway C
JS-41 Residential NA NA NA -- 555 1273 Highway C
JS-42 Residential NA NA NA -- 561 1251 Highway C
JS-43 Residential NA NA NA -- 570 1231 Highway C
JS-44 Residential NA NA NA -- 583 1217 Highway C
JS-45 Residential NA NA NA -- 572 1227 Highway C
JS-47 Residential 390 90 NA 1969 535 1356 Highway C
JS-50 Residential 400 200 NA 2002 561 513 Wildcat Creek Lane
JS-51 Residential NA NA NA -- -- 2917 Boeuf Lutheran Rd
JS-52 Residential NA NA PVC 2004 570 571 Wildcat Creek Lane
PA-53 Residential NA NA NA -- -- 1321 Highway C

MW-2R Residential 370 341 PVC 2004 538 559 Wildcat Creek Lane
PA-55 Residential 387 345 PVC1 2007 551 539 Wildcat Creek Lane
MW-13 Residential 420 155 PVC 2006 579 887 Burt Lane

Notes:
Adapted from USGS, 2004 with additions
ft bgs:  feet below ground surface
ft MSL:  feet above mean sea level
PVC:  polyvinyl chloride
1:  Original/outer casing is steel with PVC liner installed
2:  Owner reports original steel casing either replaced with PVC or lined with PVC
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TABLE 3.9
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN RESIDENTIAL WELLS (TASK 2C)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID 500-9940-5 500-9940-2 500-9986-5 500-9986-6 500-9940-3 500-9986-9 500-9794-11 500-9940-6 500-9940-4 500-10929-1
Sample Date 6-Mar-08 6-Mar-08 11-Mar-08 11-Mar-08 6-Mar-08 11-Mar-08 28-Feb-08 6-Mar-08 6-Mar-08 25-Apr-08
Sample Depth NA 415 NA NA NA NA NA NA NA NA

Screening 
Criteria Sample ID

DM21-GW01-
080306

JS07-GW01-
080306

JS10-GW01-
080311

JS10-GW02-
080311

JS11-GW01-
080306

JS12-GW01-
080311

JS14-INF-GW01-
080228

JS15-GW01-
080306

JS20-GW01-
080306

JS25-GW01-
080425

VOCs UNITS:
Methyl tert-butyl ether 128 ug/L ND  ND  0.16 J 0.16 J ND  ND  ND  ND  ND  0.21 J
cis-1,2-Dichloroethene 70 ug/L ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Trichloroethene 5 ug/L ND  ND  ND  ND  ND  ND  0.43 ND  ND  0.73
Tetrachloroethene 5 ug/L ND  ND  ND  ND  ND  ND  37 ND  ND  21

Notes:

NA: Not Applicable
ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
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TABLE 3.9
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN RESIDENTIAL WELLS (TASK 2C)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Methyl tert-butyl ether 128 ug/L
cis-1,2-Dichloroethene 70 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L

Notes:

NA: Not Applicable
ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

500-11671-2 500-10541-6 500-9986-4 500-9986-2 500-9794-2 500-9794-3 500-10072-3 500-10072-4 500-9794-15 500-9794-16
27-May-08 9-Apr-08 11-Mar-08 11-Mar-08 28-Feb-08 28-Feb-08 14-Mar-08 14-Mar-08 28-Feb-08 28-Feb-08

NA NA NA NA NA NA NA NA NA NA
JS25-GW01-

080527
JS27-GW01-

080409
JS29-GW01-

080311
JS33-GW01-

080311
JS36-INF-GW01-

080228
JS36-INF-GW02-

080228
JS37-GW01-

080314
JS37-GW02-

080314
JS38-INF-GW01-

080228
JS38-INF-GW02-

080228

ND  ND  0.15 J ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  2.2 2.4 1.1 0.92 ND  ND  
ND  ND  ND  ND  5 5.9 ND  1.1 J 0.3 0.28
ND  0.7 ND  ND  280 + 290 + 51 + 58 + 6.8 6.5
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TABLE 3.9
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN RESIDENTIAL WELLS (TASK 2C)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Methyl tert-butyl ether 128 ug/L
cis-1,2-Dichloroethene 70 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L

Notes:

NA: Not Applicable
ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

500-10541-4 500-10541-5 500-11671-3 500-9986-7 500-11380-1 500-10541-2 500-10541-3 500-9986-8 500-10072-2 500-9986-3
9-Apr-08 9-Apr-08 28-May-08 11-Mar-08 14-May-08 9-Apr-08 9-Apr-08 11-Mar-08 14-Mar-08 11-Mar-08

385 NA NA NA NA NA NA 390 NA NA
JS39-GW01-

080409
JS40-GW01-

080409
JS41-GW01-

080528
JS42-GW01-

080311
JS43-GW01-

080514
JS44-GW01-

080409
JS45-GW01-

080409
JS47-GW01-

080311
JS50-GW01-

080314
JS51-GW01-

080311

ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
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TABLE 3.9
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN RESIDENTIAL WELLS (TASK 2C)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth

Screening 
Criteria Sample ID

VOCs UNITS:
Methyl tert-butyl ether 128 ug/L
cis-1,2-Dichloroethene 70 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L

Notes:

NA: Not Applicable
ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

500-9794-7 500-10541-7 500-9794-20 500-11671-1 500-9794-21 500-9794-19
28-Feb-08 9-Apr-08 28-Feb-08 27-May-08 28-Feb-08 29-Feb-08

NA NA 369.8 NA 387 NA
JS52-INF-GW01-

080228
MW13-GW01-

080409
MW2R-GW01-
000.0-080228

PA53-GW01-
080527

PA55-GW01-
000.0-080228

W3-GW01-000.0-
080229

ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  

0.25 ND  ND  ND  ND  ND  
5.3 ND  ND  ND  ND  ND  
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TABLE 3.10
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN SITE-WIDE GROUNDWATER SAMPLING – ROUND 1 (TASK 2E)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID 500-17729-1 500-17702-3 500-17786-3 500-17786-2 500-18415-1 500-17843-3 500-18570-3 500-18570-4 500-17843-1 500-17843-4

Sample Date 19-Mar-09 18-Mar-09 24-Mar-09 24-Mar-09 22-Apr-09 25-Mar-09 29-Apr-09 29-Apr-09 25-Mar-09 25-Mar-09
Sample Depth 
(feet) 20 52.5 440 260 425 NA 473 473 385 NA

Screening 
Criteria Sample ID BW20-GW01-

090319
BW21A-GW01-

090318
BW21-GW01-

090324
BW22-GW01-

090324
JS15-GW01-

090422
JS20-GW01-

090325
JS25-GW01-

090429
JS25-GW02-

090429
JS39-GW01-

090325
JS40-GW01-

090325

VOCs UNITS:
Acetone 2,970 ug/L ND  ND  ND  ND  R R R R R R
Methylene Chloride 5 ug/L ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Methyl Ethyl Ketone 3,640 ug/L ND  ND  ND  ND  ND  ND  ND  ND  ND  
Trichloroethene 5 ug/L ND  150 ND  ND  ND  ND  ND  ND  ND  ND  
Tetrachloroethene 5 ug/L 190000 + 810 + ND  ND  ND  ND  7.1 7.9 ND  ND  
1,2-Dichloroethene, Total 70 ug/L ND  78 ND  ND  ND  ND  ND  ND  ND  ND  
SVOCs
Phenol 4,570 ug/L
2-Methylphenol 743 ug/L
3 & 4 Methylphenol NA ug/L
Naphthalene 1.09 ug/L
2-Methylnaphthalene 11.70 ug/L
METALS
Barium 2 mg/L
Chromium 0.1 mg/L
Zinc 4.69 mg/Lg
NATURAL ATTENUATION PARAMETERS
Nitrogen, Nitrate NA #N/A 3.3 1.1 ND  0.18 0.063 J 0.32 2.5 2.4 0.021 J ND  
Nitrogen, Nitrite NA mg/L 0.44 ND  ND  ND  ND  ND  0.011 J 0.013 J ND  0.013 J
Sulfate NA mg/L 330 16 11 4.5 11 8.2 14 14 14 9.4
Chloride NA mg/L 64 44 1.9 2.8 2.6 2.4 80 72 1.8 4.8
Sulfide NA mg/L 0.31 J 1.5 ND  ND  ND  ND  ND  ND  ND  ND  
Methane NA ug/L 0.26 J 0.19 J 0.71 J 9.9 J ND  0.25 J ND  ND  0.35 J 0.44 J
Ethane NA ug/L ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Ethylene NA ug/L ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
Ammonia (as N) NA mg/L 1.3 0.2 ND  ND  ND  0.38 ND  ND  0.52 ND  
Nitrogen, Nitrate Nitrite NA mg/L 3.7 1.1 ND  0.18 0.063 J 0.32 2.5 2.4 0.021 J ND  

Notes:

NA: Not Available

ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Natural attenuation parameters were collected 
as a separte sampling event for MW-14US, thus 
there are two lab sample IDs and two sample 
dates
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates a duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was 
used

Blank Cells: Parameter Not Analyzed

PARSONS Page 1 of 5 Table 3.10-Sitewide Rd-1.xlsx



TABLE 3.10
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN SITE-WIDE GROUNDWATER SAMPLING – ROUND 1 (TASK 2E)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID

Sample Date

Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 2,970 ug/L
Methylene Chloride 5 ug/L
Methyl Ethyl Ketone 3,640 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L
1,2-Dichloroethene, Total 70 ug/L
SVOCs
Phenol 4,570 ug/L
2-Methylphenol 743 ug/L
3 & 4 Methylphenol NA ug/L
Naphthalene 1.09 ug/L
2-Methylnaphthalene 11.70 ug/L
METALS
Barium 2 mg/L
Chromium 0.1 mg/L
Zinc 4.69 mg/L

500-20828-7 500-18900-4 500-18900-3 500-18573-3 500-21444-1
500-20828-6
500-21108-1 500-17676-1 500-17676-2 500-17702-1 500-17587-1

26-Aug-09 14-May-09 14-May-09 28-Apr-09 30-Sep-09
26-Aug-09
10-Sep-09 17-Mar-09 17-Mar-09 18-Mar-09 11-Mar-09

NA 28 130 53.5 56 61 48

PA53-GW01-
090826

MW04A-GW01-
090514

MW04B-GW01-
090514

MW04BS-GW01-
090428

MW4-GW01-
090930

MW14US-GW01-
033.0-090826

MW101-GW01-
090317

MW102-GW01-
090317

MW103-GW01-
090318

MW10UB-GW01-
090311

R R R ND ND R ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  28  ND  ND  
ND  14 ND  ND  ND  ND  ND  ND  ND  ND  
ND  460 + ND  4.1  ND  ND  16 ND  ND  ND  
ND  2.6 ND  ND  ND  ND  ND  ND  ND  ND  

10
1.3 J

0.33 J
0.42 J
ND  

0.098
0.0053 J

ND

33.556 382

g
NATURAL ATTENUATION PARAMETERS
Nitrogen, Nitrate NA #N/A
Nitrogen, Nitrite NA mg/L
Sulfate NA mg/L
Chloride NA mg/L
Sulfide NA mg/L
Methane NA ug/L
Ethane NA ug/L
Ethylene NA ug/L
Ammonia (as N) NA mg/L
Nitrogen, Nitrate Nitrite NA mg/L

Notes:

NA: Not Available

ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Natural attenuation parameters were collected 
as a separte sampling event for MW-14US, thus 
there are two lab sample IDs and two sample 
dates
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates a duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was 
used

Blank Cells: Parameter Not Analyzed

1.6 3.4 ND    1.3  0.32 0.66 4.7 ND  
ND ND  ND    ND ND  ND  ND  0.24
9.7 16 22 44 13 19 28 10
5.3 34 4.7 81 5.4 11 18 12
ND ND  ND    ND  ND  ND  ND  ND  
ND ND  27 2.1 0.19 J 0.19 J 0.19 J 0.3 J
ND ND  8.6 0.43 ND  ND  ND  ND  
ND ND  4 ND ND  ND  ND  ND  
ND 0.23 ND    ND  0.17 J 0.82 0.4 0.19 J
1.6 3.4 ND    1.3 J 0.32 0.66 4.7 0.24
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TABLE 3.10
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN SITE-WIDE GROUNDWATER SAMPLING – ROUND 1 (TASK 2E)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID

Sample Date

Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 2,970 ug/L
Methylene Chloride 5 ug/L
Methyl Ethyl Ketone 3,640 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L
1,2-Dichloroethene, Total 70 ug/L
SVOCs
Phenol 4,570 ug/L
2-Methylphenol 743 ug/L
3 & 4 Methylphenol NA ug/L
Naphthalene 1.09 ug/L
2-Methylnaphthalene 11.70 ug/L
METALS
Barium 2 mg/L
Chromium 0.1 mg/L
Zinc 4.69 mg/L

500-17587-3 500-18900-1 500-18900-2 500-17651-4 500-17651-2 500-17651-3 500-17392-2 500-17448-1 500-17448-3 500-17392-1

11-Mar-09 14-May-09 14-May-09 16-Mar-09 16-Mar-09 16-Mar-09 3-Mar-09 5-Mar-09 5-Mar-09 3-Mar-09

48 92.3 91 NA 29.1 29.1 111.2 75.3 43.6 369.8

MW10UB-GW02-
090311

MW11-GW01-
090514

MW12-GW01-
090514

MW13-GW01-
090316

MW1S-GW01-
090316

MW1S-GW02-
090316

MW1SW-GW01-
090303

MW1T1-GW01-
090305

MW1UB-GW01-
090305

MW2R-GW01-
090303

ND  R R R R R R ND  ND  R
3.5 ND  ND  ND  28 ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  87 94 ND  ND  100 ND  
ND  ND  ND  ND  2000 + 2100 + 2.3 1.6 1700 + ND  
ND  ND  ND  ND  40 41 ND  ND  44 ND  

ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND  ND  

0.25 0.24
0.0029 J 0.0033 J

ND  NDg
NATURAL ATTENUATION PARAMETERS
Nitrogen, Nitrate NA #N/A
Nitrogen, Nitrite NA mg/L
Sulfate NA mg/L
Chloride NA mg/L
Sulfide NA mg/L
Methane NA ug/L
Ethane NA ug/L
Ethylene NA ug/L
Ammonia (as N) NA mg/L
Nitrogen, Nitrate Nitrite NA mg/L

Notes:

NA: Not Available

ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Natural attenuation parameters were collected 
as a separte sampling event for MW-14US, thus 
there are two lab sample IDs and two sample 
dates
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates a duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was 
used

Blank Cells: Parameter Not Analyzed

2.4 2 7 0.2 1.1 2.3 0.23 0.065 J 0.87 0.095 J
0.24 ND  ND  ND  ND  ND  ND  ND  ND  ND  

10 10 13 10 19 18 5.6 11 25 4.5
12 5 18 2 24 23 9.1 J 1.8 27 2.5 J

ND  ND  ND  ND  ND  ND  ND  ND  ND  ND  
0.29 J ND  68 0.19 J 0.21 J 0.21 J 0.44 J 0.31 J 0.56 J 0.42 J
ND  ND  ND  ND  ND  ND  ND  ND  1.1 ND  
ND  ND  ND  ND  ND  ND  ND  ND  1.2 ND  

0.074 J 0.097 J ND  0.39 0.31 0.22 0.77 ND  ND  ND  
2.6 2 7 0.2 1.1 2.3 0.23 0.065 J 0.87 0.095 J
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TABLE 3.10
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN SITE-WIDE GROUNDWATER SAMPLING – ROUND 1 (TASK 2E)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID

Sample Date

Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 2,970 ug/L
Methylene Chloride 5 ug/L
Methyl Ethyl Ketone 3,640 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L
1,2-Dichloroethene, Total 70 ug/L
SVOCs
Phenol 4,570 ug/L
2-Methylphenol 743 ug/L
3 & 4 Methylphenol NA ug/L
Naphthalene 1.09 ug/L
2-Methylnaphthalene 11.70 ug/L
METALS
Barium 2 mg/L
Chromium 0.1 mg/L
Zinc 4.69 mg/L

500-17392-3 500-17392-4 500-17362-1 500-17362-3 500-17362-2 500-17605-1 500-17508-2 500-17534-1 500-17508-1

3-Mar-09 3-Mar-09 2-Mar-09 2-Mar-09 2-Mar-09 12-Mar-09 9-Mar-09 10-Mar-09 9-Mar-09

20.4 20.4 56.3 116 195 50.8 450.8 141 73

MW2S-GW01-
090303

MW2S-GW02-
090303

MW2SW-GW01-
090302

MW2T2-GW01-
090302

MW2T3-GW01-
090302

MW5UB-GW01-
090312

MW6R-GW01-
090309

MW6SW-GW01-
090310

MW6US-GW01-
090309

R R ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  
1.5 1.4 ND  ND  ND  ND  ND  ND  ND  
22 20 ND  ND  ND  ND  ND  ND  ND  

1.6 J 1.6 J ND  ND  ND  ND  ND  ND  ND  

ND  
ND  
ND  

0.29 J
0.17 J

0.096
0.005 J

NDg
NATURAL ATTENUATION PARAMETERS
Nitrogen, Nitrate NA #N/A
Nitrogen, Nitrite NA mg/L
Sulfate NA mg/L
Chloride NA mg/L
Sulfide NA mg/L
Methane NA ug/L
Ethane NA ug/L
Ethylene NA ug/L
Ammonia (as N) NA mg/L
Nitrogen, Nitrate Nitrite NA mg/L

Notes:

NA: Not Available

ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Natural attenuation parameters were collected 
as a separte sampling event for MW-14US, thus 
there are two lab sample IDs and two sample 
dates
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates a duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was 
used

Blank Cells: Parameter Not Analyzed

2.1 2.1 ND  ND  ND  0.94 ND  0.11 0.098 J
ND  ND  ND  ND  ND  0.016 J 0.0073 J ND  ND  
20 23 9.4 8.5 12 11 13 6.7 10
61 J 66 J 2.1 1.8 1.8 13 1.9 4.5 3.8

ND  ND  ND  ND  ND  ND  ND  ND  ND  
0.45 J 0.41 J 0.88 J 0.49 J 0.44 J 0.23 J 0.36 J 0.3 J 0.31 J
ND  ND  ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  ND  ND  

0.83 0.37 0.27 0.11 J 0.062 J 0.17 J 0.12 J 0.19 J 0.077 J
2.1 2.1 ND  ND  ND  0.96 ND  0.11 0.098 J
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TABLE 3.10
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS IN SITE-WIDE GROUNDWATER SAMPLING – ROUND 1 (TASK 2E)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID

Sample Date

Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 2,970 ug/L
Methylene Chloride 5 ug/L
Methyl Ethyl Ketone 3,640 ug/L
Trichloroethene 5 ug/L
Tetrachloroethene 5 ug/L
1,2-Dichloroethene, Total 70 ug/L
SVOCs
Phenol 4,570 ug/L
2-Methylphenol 743 ug/L
3 & 4 Methylphenol NA ug/L
Naphthalene 1.09 ug/L
2-Methylnaphthalene 11.70 ug/L
METALS
Barium 2 mg/L
Chromium 0.1 mg/L
Zinc 4.69 mg/L

500-17766-3 500-17651-1 500-17766-2 500-18570-2 500-17605-3 500-17605-4 500-17605-5

23-Mar-09 16-Mar-09 23-Mar-09 28-Apr-09 12-Mar-09 12-Mar-09 12-Mar-09

94 26 95 NA 125 57.4 57.4

MW7SW-GW01-
090323

MW7US-GW01-
090316

MW8US-GW01-
090323

MW9R-GW01-
090428

MW9SW-GW01-
090312

MW9US-GW01-
090312

MW9US-GW02-
090312

ND  R ND  6.8 J ND  ND  ND  
ND  ND  ND  ND  5.2 ND  ND  

46 ND  ND  ND  
ND  140 J ND  ND  ND  ND  ND  
ND  750 + ND  ND  2.4 3.4 3.4
ND  38 ND  ND  ND  ND  ND  

ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND  ND  

0.14 0.1
0.0016 J ND  

ND 0.083g
NATURAL ATTENUATION PARAMETERS
Nitrogen, Nitrate NA #N/A
Nitrogen, Nitrite NA mg/L
Sulfate NA mg/L
Chloride NA mg/L
Sulfide NA mg/L
Methane NA ug/L
Ethane NA ug/L
Ethylene NA ug/L
Ammonia (as N) NA mg/L
Nitrogen, Nitrate Nitrite NA mg/L

Notes:

NA: Not Available

ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
R: rejected data
Natural attenuation parameters were collected 
as a separte sampling event for MW-14US, thus 
there are two lab sample IDs and two sample 
dates
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates a duplicate sample

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was 
used

Blank Cells: Parameter Not Analyzed

0.045 J 1.2 6.1 ND  4 0.4 5
0.013 J ND  0.0051 J 0.0083 J ND  ND  ND  

5.1 16 45 14 19 23 23
2.2 45 19 4.4 100 75 71
ND  ND  ND  ND  ND  ND  ND  
2.9 J 0.26 J 0.39 J 0.7 0.37 J 0.19 J 0.19 J

0.37 ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  

0.27 0.14 J 0.17 J ND  0.078 J 0.17 J 0.093 J
0.058 J 1.2 6.1 ND  4 0.4 5
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TABLE 3.11
MONITORING WELL CONSTRUCTION SUMMARY AND RATIONALE FOR INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Proposed 
Well Nest Nomenclature

Number of 
Wells 

Proposed/I
nstalled

Well Construction Rationale for Well Overall Rationale for Location Status/Notes

MW1S 1 Construction: Screened
Outer Casing Length: NA
Inner Casing Length: 13.8
Open interval depth: 13.8 - 29.1

To evaluate the potential for COPCs 
migration along the overburden/bedrock 
interface.  

Completed

MW1-UB 1 Construction: Screened
Outer Casing Length: NA
Inner Casing Length: 34
Open interval depth: 34-43.5

To evaluate water quality in the weathered 
limestone and sandstone encountered 
during previous drilling efforts.

Completed

MW1-T1 1 Construction: Single Cased open hole
Outer Casing Length: NA
Inner Casing Length: 49
Open interval depth: 49 - 75.3

To intercept the transmissive interval 
identified in JS-37 at a depth of 64 feet bgs.

Completed

MW1-SW 1 Construction: Double Cased open hole
Outer Casing Length: 80
Inner Casing Length: 95
Open interval depth: 111.2

To evaluate whether water quality in the 
Swan Creek sand member.

Completed

MW2S 1 Construction:  Screened To evaluate the potential for COPCs Completed

MW-1

MW-2

To help define the hydraulic properties of 
the underlying water-bearing zone in the 

area north of JS-37.  

To help define the vertical gradient and to 
Outer Casing Length:  NA
Inner Casing Length:  10.2
Open interval depth:  10.2 - 20.4

migration along the overburden/bedrock 
interface.  

MW2-SW 1 Construction:  Single Cased Open Hole
Outer Casing Length:  NA
Inner Casing Length:  35.4
Open interval depth:  35.4 - 56.3

To evaluate water quality in the Swan 
Creek sand member.

Completed

MW2-T2 1 Construction:  Single Cased Open Hole
Outer Casing Length:  NA
Inner Casing Length:  95.4
Open interval depth:  95.4 - 116

To monitor the transmissive zone identified 
from 103 to 111 feet bgs in well JS-38.  

Completed

MW2-T3 1 Construction:  Double Cased Open Hole
Outer Casing Length:  125
Inner Casing Length:  155
Open interval depth:  155 - 195

To monitor the transmissive interval 
identified from 180 to 190 feet bgs (366 to 
356 feet MSL) in well JS-38.

Completed

MW2-R 1 Construction:  Double Cased Open Hole
Outer Casing Length:  125
Inner Casing Length:  341
Open interval depth:  341 - 369.8

To help evaluate the water quality in the 
Roubidoux near the Wildcat Creek 
residential users.

Completed. 
This MW was 
converted for 

domestic use at 
the Carlin 
residence.

MW-3 -- 1 Uppermost transmissive zone in bedrock To delineate the COPCs in the uppermost 
transmissive zone in bedrock. 

To delineate the southern extent of the 
impacts.  Based on initial RWI results and 
sampling of domestic wells along the west 

side of Highway C, the impacts in the 
vicinity of the Wildcat Creek subdivision 

appear to be limited to depths of less than 
55 ft bgs.

Access Denied

delineate (vertically) the impacts observed 
at JS-38.
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TABLE 3.11
MONITORING WELL CONSTRUCTION SUMMARY AND RATIONALE FOR INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Proposed 
Well Nest Nomenclature

Number of 
Wells 

Proposed/I
nstalled

Well Construction Rationale for Well Overall Rationale for Location Status/Notes

MW04A 1 Construction:  Single Cased Open Hole
Outer Casing Length:  20.0
Inner Casing Length:  NA
Open interval depth:  20.0 - 28.0

To evaluate whether COPCs are present in 
the Upper Bedrock unit.

MW04B 1 Construction:  Double Cased Open Hole
Outer Casing Length:  40
Inner Casing Length:  91.5
Open interval depth:  91.5 - 130.0
Annular Opening: 40.0 - 56.0

To evaluate whether COPCs are present in 
the Swan Creek sand member and 
undifferentiated dolostone below the Swan 
Creek.

MW4 1 Construction:  Triple Cased Open Hole
Outer Casing Length:  19
Intermediate Casing Length: 110
Inner Casing Length:  218
Open interval depth:  218 - 382

-- Domestic Well.

MW-5 MW5-UB 1 Construction:  Screened
Outer Casing Length:  NA
Inner Casing Length:  34.9
Open interval depth:  34.9 - 50.8

To evaluate water quality in the uppermost 
transmissive zone in bedrock. 

To delineate the eastern extent of the 
groundwater impacts.  

Completed

To investigate COPCs levels west of the 
creek (a surface expression of a potential 

fault or fracture zone). 

Completed by 
USGS

MW-4

MW6-US 1 Construction:  Single Cased Open Hole
Outer Casing Length:  NA
Inner Casing Length:  24.8
Open interval depth:  24.8 - 73

To evaluate water quality in the Upper Sand 
unit.

Completed

MW6-SW 1 Construction:  Double Cased Open Hole
Outer Casing Length:  27
Inner Casing Length:  125
Open interval depth:  125 - 141

To evaluate water quality in the Swan 
Creek sand member.

Completed

MW6-R 1 Construction:  Double Cased Open Hole
Outer Casing Length:  27
Inner Casing Length:  385
Open interval depth:  385 - 450.83

To evaluate the water quality in the 
Roubidoux.

Completed

MW7-US 1 Construction:  Single Cased Open Hole
Outer Casing Length:  NA
Inner Casing Length:  15
Open interval depth:  15 - 25.99

To evaluate whether COPCs are present in 
the Upper Sand unit.

Completed

MW7-SW 1 Construction:  Double Cased Open Hole
Outer Casing Length: 41.3
Inner Casing Length:  75.4
Open interval depth:  75.4 - 94

To evaluate whether COPCs are present in 
the Swan Creek sand member.

Completed

MW-8 MW8-US 1 Construction:  Screened
Outer Casing Length: NA
Inner Casing Length:  85
Open interval depth:  79.3 - 95

To evaluate whether COPCs are present in 
the Upper Sand unit.

To investigate CPOCs concentrations 
directly east of the landfarm area, and to 
confirm that downward migration has not 

occurred at the source area.

Completed

MW-6

MW-7

To delineate the eastern extent of the 
groundwater impacts north of Boeuf-

Lutheran Road.  

To delineate the western extent of the 
groundwater impacts, to ensure COPCs 

have not migrated toward the school, and to 
investigate the area near the lift station. 
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TABLE 3.11
MONITORING WELL CONSTRUCTION SUMMARY AND RATIONALE FOR INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Proposed 
Well Nest Nomenclature

Number of 
Wells 

Proposed/I
nstalled

Well Construction Rationale for Well Overall Rationale for Location Status/Notes

MW9-US 1 Construction:  Double Cased Screened Completion
Outer Casing Length: 8
Inner Casing Length:  42.2
Open interval depth:  39 - 57.4

To evaluate whether COPCs are present in 
the Upper Sand unit.

Completed

MW9-SW 1 Construction:  Double Cased Open Hole
Outer Casing Length: 66.3
Inner Casing Length:  100.5
Open interval depth:  110.5 - 125

To evaluate whether COPCs are present in 
the Swan Creek sand member.

Completed

MW9-R 1 Construction:  Triple Cased Open Hole
Outer Casing Length: 8
Intermediate Casing: 139.2
Inner Casing Length: 369  
Open interval depth:  371-421.2

To help evaluate the water quality in the 
Roubidoux.

Completed

MW-10 MW10-UB 1 Construction:  Single Cased Open Hole
Outer Casing Length: NA
Inner Casing Length:  27
Open interval depth:  27 - 48

To evaluate water quality in the uppermost 
transmissive zone in bedrock. 

To delineate the western extent of the 
groundwater impacts.  

Completed

MW-11 MW11 1 Construction:  Screened with outer casing To evaluate whether COPCs are present in To delineate the southwestern extent of the Completed

To delineate the northern extent of the 
groundwater impacts, and to ensure that 

COPCs are not migrating through the 
Roubidoux north towards City Well  3.  

MW-9

Outer Casing Length:  25
Inner Casing Length:  72
Sand Pack depth:  67 - 92.3
Annular Opening: 25 - 62

the uppermost bedrock and Swan Creek. impacts.  Residential well JS-36, which 
contained greater than 200 ppb PCE, is 

located approximately 700 feet to the north.  
If COPCs are found at the uppermost 

bedrock, an intermediate bedrock well will 
also be installed to obtain vertical 

delineation.
MW-12 MW12 1 Construction:  Single Cased Open Hole

Outer Casing Length:  NA
Inner Casing Length:  21
Open interval depth:  21 - 91

To evaluate whether COPCs are present in 
the uppermost bedrock and Swan Creek.

To delineate the western extent of the 
impacts.  Based on RWI results, the 

COPCs in the vicinity of the Wildcat Creek 
subdivision appear to be limited to depths 

of less than 55 ft bgs.  If CPOCs are 
detected in MW-12, then the MW-11 well 
cluster will be moved approximately 600 

feet to the west.

Completed

MW-13 MW-13 1 Construction:  Double Cased Open Hole
Outer Casing Length: 39
Inner Casing Length: 155
Open interval depth: 155 - 420

The Amanda Farms pilot well, intended to 
confirm the absence of CPOCs in the area 
southeast of the Wildcat Creek subdivision.  
This pilot well was installed and sampled in 
March 2005.  The pilot well was then used 
to complete a domestic well.  

To confirm the absence of COPCs in the 
area southeast of the Wildcat Creek 

subdivision.  

Completed

MW-14 MW14-US 1 Construction:  Single Cased Screened
Outer Casing Length:  NA
Inner Casing Length:  23.5
Sand Pack depth:  22.6  - 33.5

To evaluate water quality in the Upper Sand 
unit.

To confirm absence of COPCs near the 
New Haven school building. 

Completed
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TABLE 3.12
SUMMARY OF INTERMEDIATE GROUNDWATER sAMPLES COLLECTED DURING MONITORING WELL INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Well Date Analysis Type Media
Top of
Interval

Bottom of
Interval PCE (µg/L) TCE (µg/L)

cisDCE
(µg/L)

transDCE
(µg/L)

1,2-DCE
(µg/L) VC (µg/L)

BW-20 04/09/01 Field GC GW 3 10 1.4 ND 8.62 ND --- ND
BW-20 04/12/01 Field GC Cuttings 5 5 13785 12.66 1.25 ND --- 74.08
BW-20 04/12/01 Field GC Cuttings 10 10 26895 15.25 5.45 ND --- ND
BW-20 04/13/01 Field GC GW 3 10 59480 48.8 0.65 ND --- ND
BW-20 04/16/01 Field GC Cuttings 15 15 63140 40.1 8.7 ND --- 67.15
BW-20 04/16/01 Field GC Cuttings 20 20 49460 90 23 148 --- ND
BW-20 04/18/01 Field GC Cuttings 10 20 2.48 0.07 0.01 ND --- ND
BW-20 04/18/01 Field GC GW 10 20 44.5 0.3 1.2 0.07 --- ND
BW-20 04/13/01 Laboratory GW 5 10 23,000 <800 <800 <400 --- <1600

BW-21 01/10/01 Field GC GW 0 59 77 11.4 1.97 ND --- ND
BW-21 01/10/01 Field GC GW 62 110 1,187 136.8 18.82 1.39 --- ND
BW-21 01/11/01 Laboratory GW 0 62 680 Q 92 16 J <40 --- <40
BW-21 01/31/01 Field GC GW 62 160 ND ND ND ND --- ND
BW-21 05/31/01 Field GC GW 374.5 440 0 ND 0.04 3.03 --- ND
BW-21 07/30/02 Field GC GW 374.5 440 ND ND ND ND --- ND

BW-21A 03/20/01 Field GC GW 0 8 ND ND ND ND --- ND
BW-21A 06/11/01 Laboratory GW 43 52.4 1,000 160 28 J <25 --- <100
BW-21A 08/21/01 Laboratory GW 43 52.4 1,000 160 32J <25 --- <100
BW-21A 07/30/02 Laboratory GW 43 52.4 970 170 34 <33 --- <33
BW-21A 07/30/02 Field GC GW 43 52.4 3490 330 40 .33 --- ND

BW-20

BW-21

BW-22

BW-21A

BW-22 02/06/01 Field GC GW 60 105 808 53.6 13 0.72 --- ND
BW-22 02/06/01 Field GC GW 60 126 1170 70 50 ND --- ND
BW-22 02/13/01 Field GC GW 80 80 256.95 5.54 3.39 0.02 --- ND
BW-22 02/13/01 Field GC GW 60 160 389 11.4 10.25 ND --- ND
BW-22 02/26/01 Field GC GW 160 260 ND ND ND ND --- ND
BW-22 02/27/01 Field GC GW 160 260 ND ND ND ND --- ND

JS-37 01/16/02 Field GC GW 36.16 2.04 5.19 ND --- ND
JS-37 04/30/02 Field GC GW 95.4 4.06 1.03 ND --- ND

MW-101 07/31/02 Field GC GW 31.5 54.5 3.34 ND ND ND --- ND
MW-101 03/17/09 Field GC GW 22.7 0.08 ND ND --- ND

MW-102 03/17/09 Field GC GW ND ND ND ND --- ND

MW-103 03/17/09 Field GC GW ND ND ND ND --- ND

MW-1S 10/08/04 Lab GW 0 28.5 270 13 --- --- 13 <1.0

MW-1SW 10/21/04 Lab GW 0 95 <1.0 <1.0 --- --- <1.0 <1.0

MW-1UB 05/12/08 Lab GW 0 26.3 1300 51 --- --- 17 <1.2
MW-1UB 07/17/08 Lab GW 0 43 1700 76 --- --- 30 <1.0

MW-1UB

MW-1SW

JS-37

BW-22

MW-101

MW-102

MW-103

MW-1S
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TABLE 3.12
SUMMARY OF INTERMEDIATE GROUNDWATER sAMPLES COLLECTED DURING MONITORING WELL INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Well Date Analysis Type Media
Top of
Interval

Bottom of
Interval PCE (µg/L) TCE (µg/L)

cisDCE
(µg/L)

transDCE
(µg/L)

1,2-DCE
(µg/L) VC (µg/L)

MW-2R 09/15/04 Lab GW 0 25 35 1.6 --- --- 1.8 <1.0
MW-2R 09/15/04 Field GC1 GW 0 25 37.97 6.61 4.85 ND --- ND
MW-2R 09/15/04 Field GC1 GW 0 45 30.5 1 --- --- 2 <1.0
MW-2R 09/15/04 Field GC1 GW 0 45 36.66 5.27 3.5 ND --- ND
MW-2R 09/16/04 Field GC1 GW 0 105 19 <1.0 --- --- <1.0 <1.0
MW-2R 09/21/04 Lab GW 0 160 <1.0 <1.0 --- --- <1.0 <1.0
MW-2R 09/21/04 Field GC1 GW 0 160 <1.0 <1.0 --- --- <1.0 <1.0
MW-2R 09/22/09 Field GC1 GW 0 200 <1.0 <1.0 --- --- <1.0 <1.0
MW-2R 09/22/09 Field GC1 GW 0 344 <1.0 <1.0 --- --- <1.0 <1.0

MW04AS 04/28/09 Field GC GW 3 12 5.95 ND ND 0.95 --- 4.86
MW04AS 04/28/09 Lab GW 3 12 9.3 <0.2 --- --- <0.3 <0.23

MW04BS 04/28/09 Field GC GW 10 14 4.1 <0.2 --- --- <0.3 <0.23

MW-04 08/03/09 Field GC Cuttings 19 33 ND ND 0.68 ND --- 98.9
MW-04 07/29/09 Field GC GW 19 42 0.5 ND ND ND --- 1.19
MW-04 07/29/09 Field GC Cuttings 19 45 ND ND 0.13 ND --- 2.94
MW-04 07/29/09 Field GC Cuttings 19 58.5 ND ND ND ND --- 1.25
MW-04 07/29/09 Field GC GW 19 69 1.37 ND ND ND --- 0.83
MW-04 08/11/09 Field GC Cuttings 19 73 ND ND ND ND --- 1.6
MW-04 08/11/09 Field GC Cuttings 19 78 ND 0.44 1.66 ND --- 5.1
MW 04 08/11/09 Field GC Cuttings 19 83 ND ND 0 15 ND 2 48

MW-2R

MW04BS

MW04 (Residential Well

MW04AS

MW-04 08/11/09 Field GC Cuttings 19 83 ND ND 0.15 ND --- 2.48
MW-04 08/11/09 Field GC Cuttings 19 88 ND ND 0.24 0.26 --- 2.96
MW-04 08/11/09 Field GC Cuttings 19 93 ND ND ND 0.43 --- 3.84
MW-04 08/11/09 Field GC Cuttings 19 98 ND ND ND 0.92 --- 3.4
MW-04 08/11/09 Field GC Cuttings 19 103 ND ND ND 0.76 --- 2.73
MW-04 08/11/09 Field GC Cuttings 19 108 ND ND ND 0.59 --- 3.36
MW-04 08/11/09 Field GC GW 19 110 ND ND ND ND --- 1.05
MW-04 08/12/09 Field GC GW 19 110 ND ND ND ND --- 0.38
MW-04 08/25/09 Field GC GW 115 282 ND ND ND ND --- ND

MW04A 03/06/09 Field GC Cuttings ? 10 ND 1.06 1.01 0.21 --- 34.8
MW04A 03/06/09 Field GC Cuttings ? 18 ND 5.8 8.4 0.45 --- 78.6
MW04A 03/06/09 Field GC GW ? 18 ND 0.61 1.28 0.13 --- 9.22
MW04A 03/06/09 Field GC Cuttings ? 20 23.1 7.53 7.29 0.62 --- 51.5
MW04A 03/09/09 Field GC Cuttings 6 17 6.1 ND ND ND --- ND
MW04A 03/09/09 Field GC Cuttings 21 26 73.1 5.7 3.3 ND --- ND
MW04A 03/09/09 Field GC GW 21 26 446 9.2 2 ND --- ND
MW04A 03/09/09 Field GC GW 21 26 695 12.2 ND ND --- ND
MW04A 03/09/09 Field GC GW 21 28 555 10 ND ND --- ND
MW04A 03/09/09 Field GC GW 21 26 446 9.2 2 ND --- ND
MW04A 04/28/09 Field GC GW 394 9.55 1.78 ND --- 1.62
MW04A 04/28/09 Lab GW 20 28 420 13 --- --- 2.1 <0.44

MW04A
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TABLE 3.12
SUMMARY OF INTERMEDIATE GROUNDWATER sAMPLES COLLECTED DURING MONITORING WELL INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Well Date Analysis Type Media
Top of
Interval

Bottom of
Interval PCE (µg/L) TCE (µg/L)

cisDCE
(µg/L)

transDCE
(µg/L)

1,2-DCE
(µg/L) VC (µg/L)

MW04B 03/16/09 Field GC Cuttings 0 18.3 ND ND ND ND --- ND
MW04B 03/16/09 Field GC Cuttings 0 20 32.8 6.4 ND ND --- ND
MW04B 03/16/09 Field GC GW 0 21 19.4 3.2 ND ND --- ND
MW04B 03/16/09 Field GC Cuttings 0 23 53 ND ND ND --- ND
MW04B 03/16/09 Field GC Cuttings 0 27 83 ND ND ND --- ND
MW04B 03/17/09 Field GC GW 0 27 426 7 ND ND --- ND
MW04B 03/17/09 Field GC GW 0 31 271 5.5 ND ND --- ND
MW04B 03/17/09 Field GC GW 0 36 285 4.4 ND ND --- ND
MW04B 03/17/09 Field GC GW 0 40 491 8.8 ND ND --- ND
MW04B 03/23/09 Field GC Cuttings 40 43 41 2.8 2.98 ND --- 33.78
MW04B 03/23/09 Field GC Cuttings 40 46.5 10.3 1.9 0.45 0.27 --- 21.5
MW04B 03/24/09 Field GC Cuttings 40 49 146 ND ND ND --- ND
MW04B 03/24/09 Field GC GW 40 49 77 ND ND ND --- ND
MW04B 03/24/09 Field GC Cuttings 40 52.7 118.5 0.44 ND ND --- 4.33
MW04B 03/24/09 Field GC Cuttings 40 55 149 1.13 ND ND --- 15.95
MW04B 03/24/09 Field GC Cuttings 40 57.5 238 3.94 6.35 2.91 --- 27.25
MW04B 03/24/09 Field GC Cuttings 40 61 348.5 4.49 2.92 ND --- 60.5
MW04B 03/25/09 Field GC GW 40 61 362 1.06 ND ND --- 3.61
MW04B 03/25/09 Field GC Cuttings 40 63 437.5 1.89 ND ND --- 25.74
MW04B 04/20/09 Field GC Cuttings 63 65 8.96 4.84 3.66 0.33 --- 24.6
MW04B 04/20/09 Field GC Cuttings 63 67.5 7.99 ND 4.43 1.08 --- 10.8
MW04B 04/20/09 Field GC Cuttings 63 70 7.77 ND 1.43 0.82 --- 8.31
MW04B 04/20/09 Field GC Cuttings 63 72 5 4 77 3 18 2 62 1 37 --- 10 2

MW04B

MW04B 04/20/09 Field GC Cuttings 63 72.5 4.77 3.18 2.62 1.37 10.2
MW04B 04/20/09 Field GC Cuttings 63 75 2.45 ND 0.15 0.08 --- 10.2
MW04B 04/20/09 Field GC GW 63 75 0.77 ND ND ND --- 1.9
MW04B 04/21/09 Field GC GW 63 75 1.18 ND ND ND --- 1.33
MW04B 04/21/09 Field GC Cuttings 63 80 1.07 ND ND ND --- 2.79
MW04B 04/21/09 Field GC Cuttings 63 85 24.8 ND 9.29 6.4 --- 12.1
MW04B 04/21/09 Field GC Cuttings 63 90 55 ND ND ND --- 16.25
MW04B 04/21/09 Field GC Cuttings 63 90 141.5 ND ND ND --- 9.45
MW04B 05/04/09 Field GC Cuttings 92 100 ND ND ND ND --- 7.6
MW04B 05/04/09 Field GC Cuttings 92 105 ND ND 9.29 6.4 --- 6.59
MW04B 05/04/09 Field GC Cuttings 92 110 ND 0.49 0.6 ND --- 15.1
MW04B 05/04/09 Field GC Cuttings 92 115 ND ND ND ND --- 6.6
MW04B 05/04/09 Field GC Cuttings 92 120 ND ND ND ND --- 3.95
MW04B 05/04/09 Field GC Cuttings 92 125 ND ND ND ND --- 7.6
MW04B 05/04/09 Field GC Cuttings 92 129 ND ND ND ND --- 7.75

MW-5UB 05/16/08 Lab GW 0 8.4 <0.14 <0.20 <0.22 <0.23
MW-5UB 07/17/08 Lab GW 0 50.8 ND ND ND ND ND

MW-6US 05/16/08 Lab GW 0 8.4 <0.14 <0.20 --- --- <0.22 <0.23
MW-6US 08/19/08 Lab GW 24.8 63.3 ND ND ND ND --- ND
MW-6US 08/19/08 Lab GW 24.8 73 ND ND ND ND --- ND

MW-6SW 09/09/08 Field GC Cuttings 27 60 ND ND ND ND --- ND
MW-6SW 09/09/08 Field GC Cuttings 27 80 ND ND ND ND --- ND
MW-6SW 09/09/08 Field GC Cuttings 27 100 ND ND ND ND --- ND
MW-6SW 09/09/08 Field GC Cuttings 27 110 ND ND ND ND --- ND
MW-6SW 09/09/08 Field GC GW 27 125 ND ND ND ND --- ND
MW-6SW 08/19/08 Lab GW 125 141 ND ND ND ND --- ND

MW-6SW

MW-5UB

MW-6US
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TABLE 3.12
SUMMARY OF INTERMEDIATE GROUNDWATER sAMPLES COLLECTED DURING MONITORING WELL INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Well Date Analysis Type Media
Top of
Interval

Bottom of
Interval PCE (µg/L) TCE (µg/L)

cisDCE
(µg/L)

transDCE
(µg/L)

1,2-DCE
(µg/L) VC (µg/L)

MW-6R 09/25/08 Field GC Cuttings 27 145 ND 0.13 ND ND --- ND
MW-6R 09/25/08 Field GC Cuttings 27 375 ND 0.23 ND ND --- ND
MW-6R 09/30/08 Field GC Cuttings 27 380 ND ND ND ND --- ND
MW-6R 09/30/08 Field GC Cuttings 27 395 ND ND ND ND --- ND
MW-6R 09/25/08 Field GC GW 27 395 ND 0.23 ND ND --- ND
MW-6R 11/17/08 Field GC Cuttings 393 409 ND ND ND ND --- ND
MW-6R 12/05/08 Lab GW 393 450.8 ND ND ND ND --- ND

MW-7US 11/07/08 Lab GW 0 9.5 <0.14 <0.20 --- --- <0.22 <0.23
MW-7US 11/07/08 Field GC Cuttings 0 9.5 ND ND ND ND --- ND
MW-7US 11/07/08 Field GC Cuttings 0 15 11.5 3.75 ND ND --- ND
MW-7US 11/10/08 Field GC Cuttings 15 20 27.25 ND ND ND --- ND
MW-7US 11/10/08 Field GC Cuttings 15 25 31.5 ND ND ND --- ND
MW-7US 11/12/08 Field GC Cuttings 15 25 916.67 175 ND ND --- ND
MW-7US 11/12/08 Lab GW 15 24.5 810 120 --- --- 35 <1.0

MW-7SW 12/09/08 Field GC Cuttings 46 46 16 ND ND ND --- ND
MW-7SW 12/09/08 Field GC Cuttings 51 51 17.4 ND ND ND --- ND
MW-7SW 12/09/08 Field GC Cuttings 56 56 14.5 5.25 11.5 ND --- ND
MW-7SW 12/10/08 Field GC GW 56 56 9.35 1.32 ND ND --- ND
MW-7SW 12/10/08 Field GC Cuttings 62 62 7.05 4.26 ND ND --- ND
MW-7SW 12/10/08 Field GC Cuttings 67 67 1.53 ND ND ND --- ND
MW 7SW 12/10/08 Field GC Cuttings 72 72 0 39 ND ND ND ND

MW-6R

MW-7US

MW-7SW

MW-7SW 12/10/08 Field GC Cuttings 72 72 0.39 ND ND ND --- ND
MW-7SW 12/10/08 Field GC Cuttings 75 75 ND ND ND ND --- ND
MW-7SW 21/11/08 Field GC GW 75 75 1.16 0.07 ND ND --- ND
MW-7SW 12/22/08 Field GC Cuttings 85 ND ND ND ND --- ND
MW-7SW 12/23/08 Field GC Cuttings 94 ND ND ND ND --- ND
MW-7SW 12/11/08 Lab GW 41.3 75 1.6 <0.20 --- --- <0.30 <0.23
MW-7SW 01/14/09 Lab GW 75 94 <0.14 <0.20 --- --- <0.30 <0.23

MW-8US 01/07/09 Field GC Cuttings 21 35 ND ND ND ND --- ND
MW-8US 01/07/09 Field GC Cuttings 21 40 ND ND ND ND --- ND
MW-8US 01/07/09 Field GC Cuttings 21 46 ND ND ND ND --- ND
MW-8US 01/08/09 Field GC Cuttings 21 55 ND ND ND ND --- ND
MW-8US 01/12/09 Field GC Cuttings 21 75 ND ND ND ND --- ND
MW-8US 01/12/09 Field GC Cuttings 21 80 ND ND ND ND --- ND
MW-8US 01/12/09 Field GC Cuttings 21 95 ND ND ND ND --- ND
MW-8US 01/21/09 Field GC GW 21 65 ND ND ND ND --- ND
MW-8US 01/12/09 Lab GW 0 75 <0.14 <0.20 --- --- <0.22 <0.23
MW-8US 01/21/09 Lab GW 0 65 <0.14 <0.20 --- --- <0.22 <0.23
MW-8US 01/30/09 Lab GW 0 95 <0.14 <0.20 --- --- <0.22 <0.23

MW-8US
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TABLE 3.12
SUMMARY OF INTERMEDIATE GROUNDWATER sAMPLES COLLECTED DURING MONITORING WELL INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Well Date Analysis Type Media
Top of
Interval

Bottom of
Interval PCE (µg/L) TCE (µg/L)

cisDCE
(µg/L)

transDCE
(µg/L)

1,2-DCE
(µg/L) VC (µg/L)

MW-9US 05/12/08 Lab GW 0 6.8 <0.14 <0.20 --- --- <0.22 <0.23
MW-9US 07/15/08 Lab GW 0 31 <0.14 <0.20 --- --- <0.22 <0.23
MW-9US 08/13/08 Lab GW 0 57.3 2 <0.20 --- --- <0.30 <0.23
MW-9US 07/09/08 Field GC Cuttings 0 8 ND ND 0.69 ND --- ND
MW-9US 07/14/08 Field GC Cuttings 8 16 ND ND 4.41 ND --- ND
MW-9US 07/14/08 Field GC Cuttings 16 19 ND ND 2.78 ND --- ND
MW-9US 07/14/08 Field GC Cuttings 19 22 ND ND 4.25 ND --- ND
MW-9US 07/14/08 Field GC Cuttings 22 25 ND ND 2.04 ND --- ND
MW-9US 07/14/08 Field GC Cuttings 25 30 ND ND ND ND --- ND
MW-9US 07/15/08 Field GC Cuttings 30 36 ND ND ND ND --- ND
MW-9US 07/15/08 Field GC Cuttings 36 38.5 ND ND ND ND --- ND
MW-9US 07/15/08 Field GC Cuttings 38.5 41 ND ND 0.6 ND --- ND
MW-9US 07/15/08 Field GC Cuttings 41 43.5 ND ND 0.6 ND --- ND
MW-9US 07/15/08 Field GC Cuttings 43.5 46.2 0.71 ND 0.6 ND --- ND
MW-9US 07/15/08 Field GC Cuttings 46.2 48.5 0.81 ND 0.6 ND --- ND
MW-9US 07/15/08 Field GC Cuttings 48.5 51 3.11 ND 14.7 ND --- ND
MW-9US 07/15/08 Field GC Cuttings 51 53.5 1.43 ND 1.89 ND --- ND
MW-9US 07/15/08 Field GC Cuttings 53.5 56 1.08 ND 0.6 ND --- ND

MW-9SW 09/02/08 Field GC Cuttings 66 71 ND ND ND ND --- ND
MW-9SW 09/02/08 Field GC Cuttings 66 76 ND ND ND ND --- ND
MW-9SW 09/02/08 Field GC Cuttings 66 81 ND ND ND ND --- ND
MW-9SW 09/02/08 Field GC Cuttings 66 86 ND ND ND ND --- ND

MW-9US

MW-9SW

MW-9SW 09/02/08 Field GC Cuttings 66 86 ND ND ND ND --- ND
MW-9SW 09/02/08 Field GC Cuttings 66 91 ND ND ND ND --- ND
MW-9SW 09/03/08 Field GC GW 66 91 ND ND ND ND --- ND
MW-9SW 09/03/08 Field GC Cuttings 66 96 ND ND ND ND --- ND
MW-9SW 09/03/08 Field GC Cuttings 66 100 ND ND ND ND --- ND
MW-9SW 09/05/08 Field GC GW 66 100 ND ND ND ND --- ND
MW-9SW 09/08/08 Field GC GW 40 40 ND ND ND ND --- ND
MW-9SW 09/08/08 Field GC GW 60 60 ND ND ND ND --- ND
MW-9SW 09/15/08 Field GC Cuttings 100.5 105 ND ND ND ND --- ND
MW-9SW 09/15/08 Field GC Cuttings 100.5 115 ND ND ND ND --- ND
MW-9SW 09/16/08 Field GC Cuttings 100.5 125 ND ND ND ND --- ND
MW-9SW 09/23/08 Lab GW 100.5 125 2.2 <0.20 --- --- <0.30 <0.23
MW-9SW 09/29/08 Lab GW 100.5 125 1.2 <0.20 --- --- <0.30 <0.23

MW-9R 04/08/09 Field GC Cuttings 387.3 ND ND ND ND --- 3.29
MW-9R 04/08/09 Field GC Cuttings 399 ND ND ND 0.02 --- 0.64
MW-9R 04/08/09 Field GC Cuttings 407.6 ND ND ND ND --- 8.6
MW-9R 04/13/09 Field GC Cuttings 419.7 ND ND ND ND --- 15.18
MW-9R 10/16/08 Lab GW 8 139.2 <0.14 <0.20 --- --- <0.30 <0.23
MW-9R 10/22/08 Lab GW 139.2 195 <0.14 <0.20 --- --- <0.30 <0.23
MW-9R 10/23/08 Lab GW 139.2 255 <0.14 <0.20 --- --- <0.30 <0.23
MW-9R 10/27/08 Lab GW 139.2 315 <0.14 <0.20 --- --- <0.30 <0.23

MW-10UB 05/12/08 Lab GW 0 16 <0.14 <0.20 --- --- <0.22 <0.23
MW-10UB 07/01/08 Field GC Cuttings 25 27 ND ND ND ND --- ND
MW-10UB 07/01/08 Field GC Cuttings 25 48 ND ND ND ND --- ND
MW-10UB 07/17/08 Lab GW 27 47.7 <0.14 <0.20 --- --- <0.22 <0.23

MW-9R

MW-10UB
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TABLE 3.12
SUMMARY OF INTERMEDIATE GROUNDWATER sAMPLES COLLECTED DURING MONITORING WELL INSTALLATION

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Well Date Analysis Type Media
Top of
Interval

Bottom of
Interval PCE (µg/L) TCE (µg/L)

cisDCE
(µg/L)

transDCE
(µg/L)

1,2-DCE
(µg/L) VC (µg/L)

MW-11 02/05/09 Field GC Cuttings 3 23.9 ND ND ND ND --- ND
MW-11 02/06/09 Field GC Cuttings 3 25 ND ND ND ND --- ND
MW-11 02/09/09 Field GC Cuttings 25 30 ND ND ND ND --- ND
MW-11 02/09/09 Field GC Cuttings 25 35 ND ND ND ND --- ND
MW-11 02/09/09 Field GC Cuttings 25 40 ND ND ND ND --- ND
MW-11 02/09/09 Field GC Cuttings 25 45 ND ND ND ND --- ND
MW-11 02/10/09 Field GC GW 25 40 ND ND ND ND --- ND
MW-11 02/10/09 Field GC Cuttings 25 50 ND ND ND ND --- ND
MW-11 02/10/09 Field GC Cuttings 25 55 ND ND ND ND --- ND
MW-11 02/10/09 Field GC Cuttings 25 60 ND ND ND ND --- ND
MW-11 02/10/09 Field GC Cuttings 25 65 ND ND ND ND --- ND
MW-11 02/10/09 Field GC Cuttings 25 68 ND ND ND ND --- ND
MW-11 02/10/09 Field GC Cuttings 25 70 ND ND ND ND --- ND
MW-11 02/10/09 Field GC Cuttings 25 75 ND ND ND ND --- ND
MW-11 02/10/09 Field GC Cuttings 25 80 ND ND ND ND --- ND
MW-11 02/10/09 Field GC GW 25 80 ND ND ND ND --- ND
MW-11 02/11/09 Lab GW ? 80 <0.14 <0.20 --- --- <0.22 <0.23

MW-12 02/26/09 Field GC Cuttings ? 23 ND 1 4.8 3.6 --- 2.36
MW‐12 02/26/09 Field GC Cuttings ? 30 ND 0.51 0.49 0.48 --- 3.45
MW-12 02/26/09 Field GC Cuttings ? 40 ND 2.77 2.22 0.98 --- 9.36
MW‐12 02/26/09 Field GC Cuttings ? 45 ND 3.1 5.05 0.42 --- 29.2
MW‐12 02/26/09 Field GC Cuttings ? 50 ND ND ND ND --- ND

MW‐11

MW‐12

MW 12 02/26/09 Field GC Cuttings ? 50 ND ND ND ND --- ND
MW‐12 02/27/09 Field GC Cuttings ? 50 ND ND ND 0.22 --- 1
MW-12 02/27/09 Field GC Cuttings ? 55 ND 1.1 0.32 0.15 --- 31.1
MW-12 02/27/09 Field GC Cuttings ? 60 ND 0.75 0.38 0.13 --- 29.8
MW-12 02/27/09 Field GC Cuttings ? 65 ND 1.7 1.2 0.36 --- 50.9
MW-12 02/27/09 Field GC Cuttings ? 70 ND 0.43 0.71 0.13 --- 27
MW-12 03/02/09 Field GC GW ? 70 ND ND ND ND --- 0.76
MW-12 03/02/09 Field GC Cuttings ? 75 ND ND ND ND --- 1.8
MW-12 03/02/09 Field GC Cuttings ? 86 ND 2.12 1.25 0.19 --- 108
MW-12 03/06/09 Field GC GW ND ND ND ND --- 0.43
MW-12 03/09/09 Lab GW ? 91 <0.14 <0.20 --- --- <0.22 <0.23

MW‐14US 07/22/09 Field GC Cuttings 0 27.8 ND ND ND ND --- 10.05

CSE04 04/15/09 Field GC GW 0 42 1630 48.3 28.3 ‐‐‐ ‐‐‐ 8.91

Notes:

1 ‐ Parsons Field GC analysis

"‐‐‐" Sample was not analyzed for this compound, or results are unknown
Field GC analyses are from USGS Lab Sample Log and Field GC Log unless noted

CSE04

MW‐14US
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Location
Sampling
Method

Reference
Elevation

Top Upper 
Sandstone 
Marker Bed 

(depth)

Bottom Upper 
Sandstone 
Marker Bed 

(depth)

Estimated 
Error

Range

Top Upper
Sand 
(MSL)

Upper Probable 
Limit, Top Upper 

Sandstone Marker 
Bed (MSL)

Lower Probable 
Limit, Top of Upper 
Sandstone Marker 

Bed (MSL)

Bottom Upper 
Sandstone 
Marker Bed 

(MSL)
MW-6US Core 604 64.5 69 1 539.5 540.5 538.5 535
MW-7US Cable Tool 552 15 20 2.5 537 539.5 534.5 532
MW-8US Cable Tool 633.8 85 92 2.5 548.8 551.3 546.3 541.8
MW-9US Cable Tool 599.4 43 51 2.5 556.4 558.9 553.9 548.4
MW-11 Cable Tool 558 3 8.5 2.5 555 557.5 552.5 549.5
MW-12 Cable Tool 558.2 21 25 2.5 537.2 539.7 534.7 533.2
MW-14US Cable Tool 572.7 23 5 549.7 554.7 544.7
MW-101 Core 596.9 47.5 53.5 2 549.4 551.4 547.4 543.4
F-8 Core 595 47.8 50.9 1 547.2 548.2 546.2 544.1
BW-3 Air Rotary 646 120 130 5 526 531 521 516
BW-7 Air Rotary 672.5 110 120 5 562.5 567.5 557.5 552.5

STRUCTURE CONTOUR DATA ON THE TOP OF THE UPPER SANDSTONE MARKER BED
TABLE 3.13

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

parsons Page 1 of 1 Table 3.13 Structure Contour Calculations for Upper Sand.xlsx
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TABLE 3.14
STRUCTURE CONTOUR DATA ON THE TOP OF THE SWAN CREEK

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Location
Sampling
Method

Referenc
Elevatio

e
n

Top S
Cree

(dep

wan
k

th)

Bot
Sw
Cre

(de

tom
an 
ek

pth) R
Error
ange

Top
C
(M

 Swan
reek 
SL)

Upper 
Limit, T

Creek

Probable 
op Swan 
 (MSL)

Lowe
Lim
Sw

r Probable 
it, Top of 
an Creek 
(MSL)

Bottom 
Swan Creek 

(MSL)
MW-1SW Core 570.8 99 105 1 471.8 472.8 470.8 465.8
MW-2SW Core 535 42 46.5 1 493 494 492 488.5
MW-4B Cable Tool 539.5 46.5 54 2.5 493 495.5 490.5 485.5
MW-6SW Core 603.6 130.75 134.3 1 472.85 473.85 471.85 469.3
MW-7SW Cable Tool 552.1 86.5 91.5 2.5 465.6 468.1 463.1 460.6
MW-9SW Core 599.6 113.8 121.25 1 485.8 486.8 484.8 478.35
MW-11 Gamma/CT 558 75 80 5 483 488 478 478
MW-12 Gamma/CT 558 69 76 5 489 494 484 482
BW-21 Gamma/CT 582.5 102 109 5 480.5 485.5 475.5 473.5
BW-3 Air Rotary? 646 190 195 5 456 461 451 451
BW 7BW- G /CGamma/CT 672 5T 672. 192 197192 197 5 480 5480. 485 5485. 475 5 475 5475. 475.
JS-14 Gamma 597 145 151 5 452 457 447 446
JS-25 Gamma 617.3 138 142 5 479.3 484.3 474.3 475.3
JS-36 Gamma 599 152 159 5 447 452 442 440
JS-37 Gamma 575 103 110 5 472 477 467 465
JS-38 Gamma 546 49 56 5 497 502 492 490
PA-55 Gamma/AR 550 58 64 10 492 502 482 486

Page 1 of 1 Table 3.14 Structure Contour Calculations for Swan Creek.xlsx



TABLE 3.15
GROUNDWATER ELEVATION DATA

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Location/ID Measurement 
Date

Top of Casing 
Elevation

Ground Surface 
Elevation Depth to Water Groundwater 

Elevation
BW20* 1-Sep-09 602.72 601.50 -- --
BW21* 30-Sep-09 584.10 582.47 84.53 499.57

BW21A* 1-Sep-09 585.00 582.97 33.75 551.25
BW-22 1-Sep-09 579.06 -- 51.71 527.35

BW-22A 1-Sep-09 579.06 -- 29.38 549.68
BW-7 30-Sep-09 674.10 -- 173.4 500.70

MW-101 1-Sep-09 596.93 598.99 43.00 553.93
MW-102* 1-Sep-09 604.20 601.56 43.75 560.45
MW-103* 1-Sep-09 605.42 603.02 47.59 557.83
MW-10UB 1-Sep-09 534.09 534.50 8.39 525.70

MW-1S 1-Sep-09 570.57 570.90 21.58 548.99
MW-1SW 1-Sep-09 570.53 570.78 44.38 526.15
MW-1T1 1-Sep-09 570.49 570.84 22.29 548.20
MW-1UB 1-Sep-09 570.42 570.94 21.48 548.94
MW-2R** 30-Sep-09 537.75 535.61 36.53 501.22
MW-2S 1-Sep-09 535.18 535.71 8.73 526.45

MW-2SW 1-Sep-09 534.44 534.99 16.14 518.30
MW-2T2 1-Sep-09 534.63 535.11 27.85 506.78
MW-2T3 1-Sep-09 535.51 536.08 30.66 504.85

MW4 30-Sep-09 545.55 -- 42.83 502.72
MW4A 1-Sep-09 539.27 539.38 12.34 526.93
MW4B 1-Sep-09 539.07 539.5 30.99 508.08

MW-4BS 1-Sep-09 539.07 539.5 23.11 515.96
MW5UB 1-Sep-09 551.81 552.38 25.60 526.21
MW-6R 30-Sep-09 603.42 603.49 102.57 500.85

MW-6SW 1-Sep-09 603.45 603.62 72.29 531.16
MW-6US 1-Sep-09 603.54 603.97 47.04 556.50
MW-7SW 1-Sep-09 551.66 552.10 23.10 528.56
MW-7US 1-Sep-09 551.62 551.98 8.1 543.52
MW-8US 1-Sep-09 633.47 633.81 59.29 574.18
MW-9R 30-Sep-09 598.55 598.95 95.74 502.81

MW-9SW 1-Sep-09 599.22 599.61 35.81 563.41
MW-9US 1-Sep-09 599.18 599.42 23.25 575.93

MW11 1-Sep-09 557.93 558 39.36 518.57
MW12 1-Sep-09 558.77 558.2 -- --

MW-13** 1-Sep-09 581.30 579.32 -- --
MW-14US 1-Sep-09 572.38 572.72 20.63 551.75
JS-25*** 30-Sep-09 618.08 617.26 84.63 533.45

Notes:
All data reported in feet
*: Well has a stick-up
**: Residential Well
***: Industrial/Commerical Well
--: Not Available/Not Measured
Not highlighted: Between prominent transmissive zones; Example: BW22-Between Cotter and Jeff City
Upper Sand/Upper Bedrock
Swan Creek
Lower Jeff City/Roubidoux
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TABLE 3.16
SLUG TEST RESULTS

(TASK 2f)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

p

Well Construction
Type Date Slug In/Out Lithologic Unit

Calculated Hydraulic
Conductivity
(feet per day)

Solution Used Fit
Assessment

MW-1S Screen 3-Mar-09 In Overburden 4.6
Bouwer and Rice 

Unconfined Good

MW-1S Screen 3-Mar-09 Out Overburden 32
Bouwer and Rice 

Unconfined Good

MW-1UB Open Hole 24-Feb-09 In Upper Bedrock 0.23
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-1UB Open Hole 24-Feb-09 Out Upper Bedrock 0.19
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-1T1 Open Hole 19-Feb-09 In Undifferentiated 0.12
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-1T1 Open Hole 19-Feb-09 Out Undifferentiated 0.11
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-1SW Open Hole 18-Feb-09 In Swan Creek 0.031
Cooper-Bredeheoft-

Popadopulos Confined Fair

MW-1SW Open Hole 18-Feb-09 Out Swan Creek 0.068
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-2S Screen 24-Feb-09 In
Overburden/

Upper Bedrock 18
Bouwer and Rice 

Unconfined Good

MW-2S Screen 24-Feb-09 Out
Overburden/

Upper Bedrock 9.9
Bouwer and Rice 

Unconfined Fair
MW-2SW Open Hole 12-Feb-09 In Swan Creek 0.11 Bouwer and Rice Confined Good
MW-2SW Open Hole 12-Feb-09 Out Swan Creek 0.11 Bouwer and Rice Confined Fair

MW-2T2 Open Hole 12-Feb-09 In Undifferentiated 0.27
Cooper-Bredeheoft-

Popadopulos Confined Fair

MW-2T2 Open Hole 12-Feb-09 Out Undifferentiated 0.11
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-2T3 Open Hole 16-Feb-09 In Undifferentiated 0.42
Cooper-Bredeheoft-

Popadopulos Confined Fair

MW-2T3 Open Hole 16-Feb-09 Out Undifferentiated 0.63
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-2T3 Open Hole 16-Feb-09 In Undifferentiated 0.43
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-2T3 Open Hole 16-Feb-09 Out Undifferentiated 0.40
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-6US Open Hole 13-Feb-09 In Upper Sand 0.14
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-6US Open Hole 13-Feb-09 Out Upper Sand 0.15
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-6SW Open Hole 13-Feb-09 In Swan Creek 0.71
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-6SW Open Hole 13-Feb-09 Out Swan Creek 0.28
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-6R Open Hole 16-Feb-09 In Roubidoux 0.64
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-6R Open Hole 16-Feb-09 Out Roubidoux 1.1
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-6R Open Hole 16-Feb-09 In Roubidoux 0.84
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-6R Open Hole 16-Feb-09 Out Roubidoux 1.4
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-6R Open Hole 16-Feb-09 In Roubidoux 0.34
Cooper-Bredeheoft-

Popadopulos Confined Fair

MW-7US Open Hole 23-Feb-09 In Upper Sand 6.3
Cooper-Bredeheoft-

Popadopulos Confined Fair

MW-7US Open Hole 23-Feb-09 Out Upper Sand 10
Cooper-Bredeheoft-

Popadopulos Confined Fair

MW-7SW Open Hole 23-Feb-09 In Swan Creek 0.25
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-7SW Open Hole 23-Feb-09 Out Swan Creek 0.25
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-8US Screen 23-Feb-09 In Upper Sand 0.11
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-8US Screen 23-Feb-09 Out Upper Sand 0.16
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-9US Screen 27-Feb-09 In Upper Sand 0.30
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-9US Screen 27-Feb-09 Out Upper Sand 0.29
Cooper-Bredeheoft-

Popadopulos Confined Good

MW-10UB Open Hole 17-Feb-09 In Upper Bedrock 0.2
Cooper-Bredeheoft-

Popadopulos Confined Excellent

MW-10UB Open Hole 17-Feb-09 Out Upper Bedrock 0.22
Cooper-Bredeheoft-

Popadopulos Confined Good

Aqtesolv output for the Cooper-Bredeheoft-Popadopulos confined solution is presented as a transmissivity in ft2/d.  The hydraulic conductivity (ft/d) is the 
transmissivity divided by the length of open borehole.
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TABLE 3.17
PUMPING TEST RESULTS

(TASK 2f)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

ity (ft/d) is the 

Observation Well Date Pumping Well Lithologic Unit Hydrauli
(fee

c Conductivity
t per day)

St
(
orage Coefficient
dimensionless)

Fit
Assessment

W-4 13-Jul-09 W-3 Gasconade and lower 50 0.00011 Good

W-4 17-Jul-09 W-3 Gasconade and lower 36 0.00013 Fair

W-4 22-Jul-09 W-3 Gasconade and lower 54 0.00013 Good

W-4 28-Jul-09 W-3 Gasconade and lower 47 0.00014 Excellent

W-4 3-Aug-09 W-3 Gasconade and lower 60 0.00011 Good

BW-7 22-Jul-09 W-3 Roubidou
Jefferso

x and
n City 0.23 0.00014 Fair

BW-7 27-Jul-09 W-4 Roubidou
Jefferso

x and
n City 8.8 0.0019 Fair

BW-21 22-Jul-09 W-3 Roubidoux Formation 5.3 0.0024 Fair

BW-21 26-Jul-09 W-4 Roubidoux Formation 8.4 0.001 Good

BW-21 27-Jul-09 W-4 Roubidoux Formation 7.1 0.0011 Fair

BW-21 3-Aug-09 W-3 Roubidoux Formation 5.0 0.0024 Fair

JS-25 26-Jul-09 W-4 Roubidoux, 
City and 

Jefferson
Cotter 7.4 0.0014 Good

JS-25 27-Jul-09 W-4 Roubidoux, 
City and 

Jefferson
Cotter 0.61 0.00026 Poor

MW-9R 26-Jul-09 W-4 Roubidoux Formation 0.094 0.000078 Poor

Aqtesolv output for the Cooper-Bredeheoft-Popadopulos confined solution is presented as a transmissivity in ft2/d.  The hydraulic conductiv
transmissivity divided by the length of open borehole.
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TABLE 3.18
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS DURING DNAPL INVESTIGATION (TASK 3)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Chloromethane 18.3 ug/L ND  ND  ND  J ND  ND  ND  ND  
Acetone 2,970 ug/L ND  ND  ND  J ND  ND  ND  ND  
Methyl Ethyl Ketone 3,640 ug/L ND  ND  3.3 J+ ND  ND  ND  ND  
Trichloroethene 5 ug/L ND  ND  430 J+ ND  130 ND  470
Toluene 1,000 ug/L ND  ND  3.2 J+ ND  ND  ND  ND  
Tetrachloroethene 5 ug/L 10 62 820 J+ 100 2100 + 240000 + 45000 +
Chlorobenzene 100 ug/L ND  ND  ND  J ND  ND  ND  ND  
Ethylbenzene 700 ug/L ND  ND  ND J ND  ND  ND  ND  
Xylenes, Total 10,000 ug/L ND  ND  ND J ND  ND  ND  ND  
1,2-Dichloroethene, Total 70 ug/L ND  ND  84 J+ ND  81 ND  300

500-7330-1
16-Oct-07

35.8

A14-GW01-
035.8-071016

500-7133-3500-7566-2 500-7772-1 500-7476-1 500-7566-1 500-7330-2
30-Oct-07 8-Nov-07 26-Oct-07 1-Nov-07 17-Oct-07 11-Oct-07

72.7 31.3 62.5 30.5 25.5 25.5

A7-GW01-072.7-
071030

F11-GW01-
031.3-071108

F8-GW01-062.5-
071026

J8-GW01-030.5-
071101

L12-GW01-
025.5-071017

N12-GW01-
025.5-071011

Notes:

NA: Not Applicable
ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs are duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE 
was used
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TABLE 3.18
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS DURING DNAPL INVESTIGATION (TASK 3)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Chloromethane 18.3 ug/L
Acetone 2,970 ug/L
Methyl Ethyl Ketone 3,640 ug/L
Trichloroethene 5 ug/L
Toluene 1,000 ug/L
Tetrachloroethene 5 ug/L
Chlorobenzene 100 ug/L
Ethylbenzene 700 ug/L
Xylenes, Total 10,000 ug/L
1,2-Dichloroethene, Total 70 ug/L

ND  ND  ND  ND  4.3 ND  ND  
7 5.5 ND  ND  ND  27 ND  

ND  ND  ND  ND  ND  ND  ND  
ND  ND  420 + 320 2.9 1 74
ND  ND  ND  ND  ND  15 6
130 + 110 + 84000 + 150000 + 880 + 21 38000 +
ND  ND  ND  ND  ND  ND  7
ND  ND  ND  97 J+ ND  ND  37
ND  ND  ND  500 3.4 ND  190
ND  ND  140 J+ 110 J+ 10 4.8 60

500-7133-1 500-7133-2 500-6329-4 500-6329-3
10-Oct-07 10-Oct-07 28-Aug-07 28-Aug-07 4-Sep-07 3-Aug-07 4-Sep-07

500-6409-4 500-5774-3 500-6409-3

24.7 24.7 22.6 22.3 23.5 20.9 23.2

N8-GW01-024.7-
071010

N8-GW02-024.7-
071010

P13-GW01-
022.6-070828

P14-GW01-
022.3-070828

P16-GW01-
023.5-070904

P17-GW01-
020.9-070803

Q14-GW01-
023.2-070904

Notes:

NA: Not Applicable
ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs are duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE 
was used
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TABLE 3.18
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS DURING DNAPL INVESTIGATION (TASK 3)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Chloromethane 18.3 ug/L
Acetone 2,970 ug/L
Methyl Ethyl Ketone 3,640 ug/L
Trichloroethene 5 ug/L
Toluene 1,000 ug/L
Tetrachloroethene 5 ug/L
Chlorobenzene 100 ug/L
Ethylbenzene 700 ug/L
Xylenes, Total 10,000 ug/L
1,2-Dichloroethene, Total 70 ug/L

ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  ND  
60 J+ 10 9.3 J+ ND  23 23 4.9

ND  ND  ND  ND  ND  ND  ND  
70000 + 1600 + 6600 + 2.1 210 + 230 + 99

ND  ND  ND  ND  ND  ND  ND  
300 + ND  ND  ND  ND  ND  ND  

1700 + ND  ND  ND  ND  ND  ND  
ND  7.8 J+ 6.8 J+ ND  8.4 7.8 3.6

500-6329-5 500-6329-2

Q15.5-GW01-
025.0-070831

R13-GW01-
022.0-070828

31-Aug-07
500-6329-6 500-5774-4 500-6101-2 500-6101-3 500-6101-4

20-Aug-0728-Aug-07 31-Aug-07 3-Aug-07 20-Aug-07 20-Aug-07

21 20.325 22 25.5 20.2 21

T13-GW01-
021.0-070828

T13-GW02-
021.0-070820

T15-GW01-
020.3-070820

R15-GW01-
025.5-070831

R17-GW01-
020.2-070803

Notes:

NA: Not Applicable
ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs are duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE 
was used
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TABLE 3.18
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS DURING DNAPL INVESTIGATION (TASK 3)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Chloromethane 18.3 ug/L
Acetone 2,970 ug/L
Methyl Ethyl Ketone 3,640 ug/L
Trichloroethene 5 ug/L
Toluene 1,000 ug/L
Tetrachloroethene 5 ug/L
Chlorobenzene 100 ug/L
Ethylbenzene 700 ug/L
Xylenes, Total 10,000 ug/L
1,2-Dichloroethene, Total 70 ug/L

ND  ND  
ND  ND  
ND  ND  
2.5 7.5
ND  ND  
42 29

ND  ND  
ND  ND  
ND  ND  
1.7 J 13

500-5774-2 500-5774-1
2-Aug-07 30-Jul-07

20.3 23.5

T17-GW01-
020.3-070802

U17-GW01-
023.5-070730

Notes:

NA: Not Applicable
ND: compound was not detected
J: estimated concentration
+: results reported from diluted samples
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs are duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default 
Target Levels (Table B-1) or the USEPA MCLs (as applicable)
There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE 
was used
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TABLE 3.19
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Missouri 
Default Target 

Levels 
(Table B-2) or 

MCL 
Screening 

Criteria

Region 3 
BTAG 

(freshwater 
aquatic life)

Missouri 
Human Health 

(organism 
only) 

Criteria

Sample ID

VOCs UNITS:
Vinyl Chloride 2 930 525 ug/L ND  ND  ND  
Methylene Chloride 5 98.1 470 ug/L 7.5 ND  ND  
Methyl Ethyl Ketone 3,640 14000 - ug/L 0.83 J ND  ND  
Trichloroethene 5 21 80 ug/L ND  ND  ND  
Tetrachloroethene 5 111 8.85 ug/L ND  ND  ND  
1,2-Dichloroethene, Total 70 590 140000 ug/L ND  ND  ND  
SVOCs
4-Bromophenyl phenyl ether 0.01 1.5 - ug/L
Hexachlorobenzene 0.22 0.0003 0.00074 ug/L
Fluoranthene 164 0.04 370 ug/L
Pyrene 96.1 0.025 11000 ug/L
3,3'-Dichlorobenzidine 1.19 4.5 0.08 ug/L
Benzo[a]anthracene 0.1 0.018 0.049 ug/L
Chrysene 10.3 - 0.049 ug/L
Benzo[b]fluoranthene 0.06 - 0.049 ug/L
Benzo[k]fluoranthene 0.65 - 0.049 ug/L
Benzo[a]pyrene 0.01 0.015 0.049 ug/L
Indeno[1,2,3-cd]pyrene 0.04 - 0.049 ug/L
Dibenz(a,h)anthracene NA - 0.049 ug/L
B [ h i] l 26 4 0 049 /L

SW02-SW01-
090409

SW03-SW01-
080801

NA NA

9-Apr-09 1-Aug-08
500-18152-7 500-12974-2500-18152-9

9-Apr-09

NA

SW01-SW01-
090409

Benzo[g,h,i]perylene 26.4 0.049 ug/L
PESTICIDES
Endosulfan I NA 0.051 - ug/L
4,4'-DDD 0.52 0.011 0.00084 ug/L
Endosulfan sulfate NA - - ug/L
4,4'-DDT 0.24 0.0005 0.00059 ug/L
Methoxychlor 40 0.019 - ug/L
Endrin ketone 2.07 0.036 0.0023 ug/L
Endrin aldehyde 0.71 - 0.0023 ug/L
METALS
Arsenic 0.01 5 - mg/L
Barium 2 4 - mg/L
Cadmium 0.005 0.25 - mg/L
Chromium 0.1 85 - mg/L
Lead 0.015 2.5 - mg/L
Selenium 0.05 1 - mg/L
Silver 0.078 3.2 - mg/L
Zinc 4.69 120 - mg/L
Field Parameters UNITS:
Flow gal/min 630  12.3  5.9  
pH std. units 7.85 7.14  7.87  
Temperature degrees C 9.6 9.5  23.1  
Dissolved Oxygen mg/L 4.67  4.38  10.67  
Conductivity us/cm 571  668  615  
ORP mv -66.8  -42.1  235  

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default Target Levels (Table B-1) or the 
USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was used 

Blank Cells: Parameter Not Analyzed
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TABLE 3.19
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Missouri 
Default Target 

Levels 
(Table B-2) or 

MCL 
Screening 

Criteria

Region 3 
BTAG 

(freshwater 
aquatic life)

Missouri 
Human Health 

(organism 
only) 

Criteria

Sample ID

VOCs UNITS:
Vinyl Chloride 2 930 525 ug/L
Methylene Chloride 5 98.1 470 ug/L
Methyl Ethyl Ketone 3,640 14000 - ug/L
Trichloroethene 5 21 80 ug/L
Tetrachloroethene 5 111 8.85 ug/L
1,2-Dichloroethene, Total 70 590 140000 ug/L
SVOCs
4-Bromophenyl phenyl ether 0.01 1.5 - ug/L
Hexachlorobenzene 0.22 0.0003 0.00074 ug/L
Fluoranthene 164 0.04 370 ug/L
Pyrene 96.1 0.025 11000 ug/L
3,3'-Dichlorobenzidine 1.19 4.5 0.08 ug/L
Benzo[a]anthracene 0.1 0.018 0.049 ug/L
Chrysene 10.3 - 0.049 ug/L
Benzo[b]fluoranthene 0.06 - 0.049 ug/L
Benzo[k]fluoranthene 0.65 - 0.049 ug/L
Benzo[a]pyrene 0.01 0.015 0.049 ug/L
Indeno[1,2,3-cd]pyrene 0.04 - 0.049 ug/L
Dibenz(a,h)anthracene NA - 0.049 ug/L
B [ h i] l 26 4 0 049 /L

ND  
3.3
ND  
ND  
ND  
ND  

SW04-SW01-
090409

NA

9-Apr-09
500-18152-5

Benzo[g,h,i]perylene 26.4 0.049 ug/L
PESTICIDES
Endosulfan I NA 0.051 - ug/L
4,4'-DDD 0.52 0.011 0.00084 ug/L
Endosulfan sulfate NA - - ug/L
4,4'-DDT 0.24 0.0005 0.00059 ug/L
Methoxychlor 40 0.019 - ug/L
Endrin ketone 2.07 0.036 0.0023 ug/L
Endrin aldehyde 0.71 - 0.0023 ug/L
METALS
Arsenic 0.01 5 - mg/L
Barium 2 4 - mg/L
Cadmium 0.005 0.25 - mg/L
Chromium 0.1 85 - mg/L
Lead 0.015 2.5 - mg/L
Selenium 0.05 1 - mg/L
Silver 0.078 3.2 - mg/L
Zinc 4.69 120 - mg/L
Field Parameters UNITS:
Flow gal/min
pH std. units
Temperature degrees C
Dissolved Oxygen mg/L
Conductivity us/cm
ORP mv

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default Target Levels (Table B-1) or the 
USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was used 

Blank Cells: Parameter Not Analyzed

9.8  
7.63

9.1  
4.92  
479  

-45.5  
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TABLE 3.19
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Missouri 
Default Target 

Levels 
(Table B-2) or 

MCL 
Screening 

Criteria

Region 3 
BTAG 

(freshwater 
aquatic life)

Missouri 
Human Health 

(organism 
only) 

Criteria

Sample ID

VOCs UNITS:
Vinyl Chloride 2 930 525 ug/L
Methylene Chloride 5 98.1 470 ug/L
Methyl Ethyl Ketone 3,640 14000 - ug/L
Trichloroethene 5 21 80 ug/L
Tetrachloroethene 5 111 8.85 ug/L
1,2-Dichloroethene, Total 70 590 140000 ug/L
SVOCs
4-Bromophenyl phenyl ether 0.01 1.5 - ug/L
Hexachlorobenzene 0.22 0.0003 0.00074 ug/L
Fluoranthene 164 0.04 370 ug/L
Pyrene 96.1 0.025 11000 ug/L
3,3'-Dichlorobenzidine 1.19 4.5 0.08 ug/L
Benzo[a]anthracene 0.1 0.018 0.049 ug/L
Chrysene 10.3 - 0.049 ug/L
Benzo[b]fluoranthene 0.06 - 0.049 ug/L
Benzo[k]fluoranthene 0.65 - 0.049 ug/L
Benzo[a]pyrene 0.01 0.015 0.049 ug/L
Indeno[1,2,3-cd]pyrene 0.04 - 0.049 ug/L
Dibenz(a,h)anthracene NA - 0.049 ug/L
B [ h i] l 26 4 0 049 /L

ND  ND  ND  
ND  ND  ND  

ND  ND  2.3
4.5 4.3 3.5
ND  ND  4.1

0.16 J ND  
0.065 J ND  

ND  ND  
0.07 J ND  
ND  ND  

0.065 J ND  
0.067 J ND  
0.042 J ND  

ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND ND

SW06-SW01-
080801

SW06-SW02-
080801

SW08-SW01-
080804

NA NA NA

1-Aug-08 1-Aug-08 4-Aug-08
500-13011-3500-12974-4 500-12974-5

Benzo[g,h,i]perylene 26.4 0.049 ug/L
PESTICIDES
Endosulfan I NA 0.051 - ug/L
4,4'-DDD 0.52 0.011 0.00084 ug/L
Endosulfan sulfate NA - - ug/L
4,4'-DDT 0.24 0.0005 0.00059 ug/L
Methoxychlor 40 0.019 - ug/L
Endrin ketone 2.07 0.036 0.0023 ug/L
Endrin aldehyde 0.71 - 0.0023 ug/L
METALS
Arsenic 0.01 5 - mg/L
Barium 2 4 - mg/L
Cadmium 0.005 0.25 - mg/L
Chromium 0.1 85 - mg/L
Lead 0.015 2.5 - mg/L
Selenium 0.05 1 - mg/L
Silver 0.078 3.2 - mg/L
Zinc 4.69 120 - mg/L
Field Parameters UNITS:
Flow gal/min
pH std. units
Temperature degrees C
Dissolved Oxygen mg/L
Conductivity us/cm
ORP mv

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default Target Levels (Table B-1) or the 
USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was used 

Blank Cells: Parameter Not Analyzed

ND ND  

0.051 0.05
ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND  ND  

ND  ND  
0.16 0.16
ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND  ND  

315  315  2  
7.87  7.87   
26.5 26.5

10.67  10.67  
607 607
237  237  
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TABLE 3.19
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Missouri 
Default Target 

Levels 
(Table B-2) or 

MCL 
Screening 

Criteria

Region 3 
BTAG 

(freshwater 
aquatic life)

Missouri 
Human Health 

(organism 
only) 

Criteria

Sample ID

VOCs UNITS:
Vinyl Chloride 2 930 525 ug/L
Methylene Chloride 5 98.1 470 ug/L
Methyl Ethyl Ketone 3,640 14000 - ug/L
Trichloroethene 5 21 80 ug/L
Tetrachloroethene 5 111 8.85 ug/L
1,2-Dichloroethene, Total 70 590 140000 ug/L
SVOCs
4-Bromophenyl phenyl ether 0.01 1.5 - ug/L
Hexachlorobenzene 0.22 0.0003 0.00074 ug/L
Fluoranthene 164 0.04 370 ug/L
Pyrene 96.1 0.025 11000 ug/L
3,3'-Dichlorobenzidine 1.19 4.5 0.08 ug/L
Benzo[a]anthracene 0.1 0.018 0.049 ug/L
Chrysene 10.3 - 0.049 ug/L
Benzo[b]fluoranthene 0.06 - 0.049 ug/L
Benzo[k]fluoranthene 0.65 - 0.049 ug/L
Benzo[a]pyrene 0.01 0.015 0.049 ug/L
Indeno[1,2,3-cd]pyrene 0.04 - 0.049 ug/L
Dibenz(a,h)anthracene NA - 0.049 ug/L
B [ h i] l 26 4 0 049 /L

ND  3.6  
ND  ND  
ND  ND
2.2 1.4
14 ND

ND  6.6

SW8-SW01-
090408

SW08-SW01-
090825

NA NA

8-Apr-09 25-Aug-09
500-18152-1 500-20828-2

Benzo[g,h,i]perylene 26.4 0.049 ug/L
PESTICIDES
Endosulfan I NA 0.051 - ug/L
4,4'-DDD 0.52 0.011 0.00084 ug/L
Endosulfan sulfate NA - - ug/L
4,4'-DDT 0.24 0.0005 0.00059 ug/L
Methoxychlor 40 0.019 - ug/L
Endrin ketone 2.07 0.036 0.0023 ug/L
Endrin aldehyde 0.71 - 0.0023 ug/L
METALS
Arsenic 0.01 5 - mg/L
Barium 2 4 - mg/L
Cadmium 0.005 0.25 - mg/L
Chromium 0.1 85 - mg/L
Lead 0.015 2.5 - mg/L
Selenium 0.05 1 - mg/L
Silver 0.078 3.2 - mg/L
Zinc 4.69 120 - mg/L
Field Parameters UNITS:
Flow gal/min
pH std. units
Temperature degrees C
Dissolved Oxygen mg/L
Conductivity us/cm
ORP mv

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default Target Levels (Table B-1) or the 
USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was used 

Blank Cells: Parameter Not Analyzed
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TABLE 3.19
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Missouri 
Default Target 

Levels 
(Table B-2) or 

MCL 
Screening 

Criteria

Region 3 
BTAG 

(freshwater 
aquatic life)

Missouri 
Human Health 

(organism 
only) 

Criteria

Sample ID

VOCs UNITS:
Vinyl Chloride 2 930 525 ug/L
Methylene Chloride 5 98.1 470 ug/L
Methyl Ethyl Ketone 3,640 14000 - ug/L
Trichloroethene 5 21 80 ug/L
Tetrachloroethene 5 111 8.85 ug/L
1,2-Dichloroethene, Total 70 590 140000 ug/L
SVOCs
4-Bromophenyl phenyl ether 0.01 1.5 - ug/L
Hexachlorobenzene 0.22 0.0003 0.00074 ug/L
Fluoranthene 164 0.04 370 ug/L
Pyrene 96.1 0.025 11000 ug/L
3,3'-Dichlorobenzidine 1.19 4.5 0.08 ug/L
Benzo[a]anthracene 0.1 0.018 0.049 ug/L
Chrysene 10.3 - 0.049 ug/L
Benzo[b]fluoranthene 0.06 - 0.049 ug/L
Benzo[k]fluoranthene 0.65 - 0.049 ug/L
Benzo[a]pyrene 0.01 0.015 0.049 ug/L
Indeno[1,2,3-cd]pyrene 0.04 - 0.049 ug/L
Dibenz(a,h)anthracene NA - 0.049 ug/L
B [ h i] l 26 4 0 049 /L

ND  ND  ND  
ND  ND  ND  
ND  ND  ND  
ND  2.8 ND  
2.2 19 ND  
ND  6 ND  

SW8U1-SW01-
090409

SW8U2-SW01-
090409

SW8U3-SW01-
090429

NA NA NA

9-Apr-09 9-Apr-09 29-Apr-09
500-18572-1500-18152-3 500-18152-4

Benzo[g,h,i]perylene 26.4 0.049 ug/L
PESTICIDES
Endosulfan I NA 0.051 - ug/L
4,4'-DDD 0.52 0.011 0.00084 ug/L
Endosulfan sulfate NA - - ug/L
4,4'-DDT 0.24 0.0005 0.00059 ug/L
Methoxychlor 40 0.019 - ug/L
Endrin ketone 2.07 0.036 0.0023 ug/L
Endrin aldehyde 0.71 - 0.0023 ug/L
METALS
Arsenic 0.01 5 - mg/L
Barium 2 4 - mg/L
Cadmium 0.005 0.25 - mg/L
Chromium 0.1 85 - mg/L
Lead 0.015 2.5 - mg/L
Selenium 0.05 1 - mg/L
Silver 0.078 3.2 - mg/L
Zinc 4.69 120 - mg/L
Field Parameters UNITS:
Flow gal/min
pH std. units
Temperature degrees C
Dissolved Oxygen mg/L
Conductivity us/cm
ORP mv

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default Target Levels (Table B-1) or the 
USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was used 

Blank Cells: Parameter Not Analyzed

6.5  2.1   
7.65  7.46   

9.3  9.2   
5.64  5.72  
830 832  

-46.0  -42.5  
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TABLE 3.19
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Missouri 
Default Target 

Levels 
(Table B-2) or 

MCL 
Screening 

Criteria

Region 3 
BTAG 

(freshwater 
aquatic life)

Missouri 
Human Health 

(organism 
only) 

Criteria

Sample ID

VOCs UNITS:
Vinyl Chloride 2 930 525 ug/L
Methylene Chloride 5 98.1 470 ug/L
Methyl Ethyl Ketone 3,640 14000 - ug/L
Trichloroethene 5 21 80 ug/L
Tetrachloroethene 5 111 8.85 ug/L
1,2-Dichloroethene, Total 70 590 140000 ug/L
SVOCs
4-Bromophenyl phenyl ether 0.01 1.5 - ug/L
Hexachlorobenzene 0.22 0.0003 0.00074 ug/L
Fluoranthene 164 0.04 370 ug/L
Pyrene 96.1 0.025 11000 ug/L
3,3'-Dichlorobenzidine 1.19 4.5 0.08 ug/L
Benzo[a]anthracene 0.1 0.018 0.049 ug/L
Chrysene 10.3 - 0.049 ug/L
Benzo[b]fluoranthene 0.06 - 0.049 ug/L
Benzo[k]fluoranthene 0.65 - 0.049 ug/L
Benzo[a]pyrene 0.01 0.015 0.049 ug/L
Indeno[1,2,3-cd]pyrene 0.04 - 0.049 ug/L
Dibenz(a,h)anthracene NA - 0.049 ug/L
B [ h i] l 26 4 0 049 /L

ND  ND  ND  
ND  ND  ND  

ND  
ND  ND  ND  
ND  ND  ND  
ND  ND  ND  

SW910-SW01-
080808

SW11-SW01-
080804

SW12-SW01-
090825

NA NA NA

4-Aug-08 4-Aug-08 25-Aug-09
500-13011-4 500-13011-2 500-20828-3

Benzo[g,h,i]perylene 26.4 0.049 ug/L
PESTICIDES
Endosulfan I NA 0.051 - ug/L
4,4'-DDD 0.52 0.011 0.00084 ug/L
Endosulfan sulfate NA - - ug/L
4,4'-DDT 0.24 0.0005 0.00059 ug/L
Methoxychlor 40 0.019 - ug/L
Endrin ketone 2.07 0.036 0.0023 ug/L
Endrin aldehyde 0.71 - 0.0023 ug/L
METALS
Arsenic 0.01 5 - mg/L
Barium 2 4 - mg/L
Cadmium 0.005 0.25 - mg/L
Chromium 0.1 85 - mg/L
Lead 0.015 2.5 - mg/L
Selenium 0.05 1 - mg/L
Silver 0.078 3.2 - mg/L
Zinc 4.69 120 - mg/L
Field Parameters UNITS:
Flow gal/min
pH std. units
Temperature degrees C
Dissolved Oxygen mg/L
Conductivity us/cm
ORP mv

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default Target Levels (Table B-1) or the 
USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was used 

Blank Cells: Parameter Not Analyzed

253  5.8   
7.96  7.4   
26.1 24.0  

12.58  7.29   
489  781   
230  254   

PARSONS Page 6 of 7 Table 3.19-Surf WaterInvs.xlsx



TABLE 3.19
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Missouri 
Default Target 

Levels 
(Table B-2) or 

MCL 
Screening 

Criteria

Region 3 
BTAG 

(freshwater 
aquatic life)

Missouri 
Human Health 

(organism 
only) 

Criteria

Sample ID

VOCs UNITS:
Vinyl Chloride 2 930 525 ug/L
Methylene Chloride 5 98.1 470 ug/L
Methyl Ethyl Ketone 3,640 14000 - ug/L
Trichloroethene 5 21 80 ug/L
Tetrachloroethene 5 111 8.85 ug/L
1,2-Dichloroethene, Total 70 590 140000 ug/L
SVOCs
4-Bromophenyl phenyl ether 0.01 1.5 - ug/L
Hexachlorobenzene 0.22 0.0003 0.00074 ug/L
Fluoranthene 164 0.04 370 ug/L
Pyrene 96.1 0.025 11000 ug/L
3,3'-Dichlorobenzidine 1.19 4.5 0.08 ug/L
Benzo[a]anthracene 0.1 0.018 0.049 ug/L
Chrysene 10.3 - 0.049 ug/L
Benzo[b]fluoranthene 0.06 - 0.049 ug/L
Benzo[k]fluoranthene 0.65 - 0.049 ug/L
Benzo[a]pyrene 0.01 0.015 0.049 ug/L
Indeno[1,2,3-cd]pyrene 0.04 - 0.049 ug/L
Dibenz(a,h)anthracene NA - 0.049 ug/L
B [ h i] l 26 4 0 049 /L

ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND  ND  
ND  ND  

SW14-SW01-
090825

NA

SW13-SW01-
090825

25-Aug-09

NA

500-20828-5
25-Aug-09

500-20828-4

Benzo[g,h,i]perylene 26.4 0.049 ug/L
PESTICIDES
Endosulfan I NA 0.051 - ug/L
4,4'-DDD 0.52 0.011 0.00084 ug/L
Endosulfan sulfate NA - - ug/L
4,4'-DDT 0.24 0.0005 0.00059 ug/L
Methoxychlor 40 0.019 - ug/L
Endrin ketone 2.07 0.036 0.0023 ug/L
Endrin aldehyde 0.71 - 0.0023 ug/L
METALS
Arsenic 0.01 5 - mg/L
Barium 2 4 - mg/L
Cadmium 0.005 0.25 - mg/L
Chromium 0.1 85 - mg/L
Lead 0.015 2.5 - mg/L
Selenium 0.05 1 - mg/L
Silver 0.078 3.2 - mg/L
Zinc 4.69 120 - mg/L
Field Parameters UNITS:
Flow gal/min
pH std. units
Temperature degrees C
Dissolved Oxygen mg/L
Conductivity us/cm
ORP mv

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
R: rejected data
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri Default Target Levels (Table B-1) or the 
USEPA MCLs (as applicable)

There is no screening criterion for 1,2,-DCE(total).  The MCL for cis-1,2-DCE was used 

Blank Cells: Parameter Not Analyzed
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TABLE 3.20
SUMMARY OF SEDIMENT ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Chloromethane 204 ug/Kg ND  ND  ND  ND  
Chloroethane 281 ug/Kg ND  ND  1.3 J ND  
Acetone 4,200 ug/Kg 96 J ND  ND  ND  
Trichloroethene 141 ug/Kg ND  ND  ND  ND  
Tetrachloroethene 141 ug/Kg ND  ND  ND  ND  
1,2-Dichloroethene, Total 521 ug/Kg ND  ND  ND  ND  
SVOCs
Hexachlorocyclopentadiene 24,300 ug/Kg
4-Bromophenyl phenyl ether 27.20 ug/Kg
H hl b 2 910 /K

SD02-SD01-
090409

SD03-SD01-
000.2-080801

SD04-SD01-
090409

NA 0.2 NA

9-Apr-09 1-Aug-08 9-Apr-09
500-18152-8 500-12974-3 500-18152-6500-18152-10

9-Apr-09

NA
SD01-SD01-

090409

Hexachlorobenzene 2,910 ug/Kg
Fluoranthene 2,280,000 ug/Kg
Pyrene 1,500,000 ug/Kg
3,3'-Dichlorobenzidine 130 ug/Kg
Benzo[a]anthracene 6,120 ug/Kg
Chrysene 599,000 ug/Kg
Benzo[b]fluoranthene 6,190 ug/Kg
Benzo[k]fluoranthene 62,000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Indeno[1,2,3-cd]pyrene 3,770 ug/Kg
Dibenz(a,h)anthracene 620 ug/Kg
Benzo[g,h,i]perylene 1,720,000 ug/Kg
PESTICIDES
4,4'-DDD 20,200 ug/Kg
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14,300 ug/Kg
Methoxychlor 304,000 ug/Kg
Endrin ketone 18,300 ug/Kg
Endrin aldehyde 18,200 ug/Kg
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TABLE 3.20
SUMMARY OF SEDIMENT ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Screening 
Criteria Sample ID SD02-SD01-

090409
SD03-SD01-
000.2-080801

SD04-SD01-
090409

NA 0.2 NA

9-Apr-09 1-Aug-08 9-Apr-09
500-18152-8 500-12974-3 500-18152-6500-18152-10

9-Apr-09

NA
SD01-SD01-

090409

METALS
Arsenic 3.89 mg/Kg
Barium 2,040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74,600 mg/Kg
Lead 3.74 mg/Kg
Selenium 6.27 mg/Kg
Silver 16.20 mg/Kg
Zinc 7,220 mg/Kg

N tNotes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed
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TABLE 3.20
SUMMARY OF SEDIMENT ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Chloromethane 204 ug/Kg
Chloroethane 281 ug/Kg
Acetone 4,200 ug/Kg
Trichloroethene 141 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg
SVOCs
Hexachlorocyclopentadiene 24,300 ug/Kg
4-Bromophenyl phenyl ether 27.20 ug/Kg
H hl b 2 910 /K

1.8 J ND  ND  ND  ND  
1.3 J 1 J ND  ND  ND  
ND  ND  15 J ND  ND  
ND  ND  ND  ND  ND  
3.2 J 2.1 J ND  ND  ND  
ND  ND  ND  ND  ND  

130 R ND  
ND  ND  
ND ND

0.2 0.2 0.2
SD06-SD01-
000.2-080801

SD06-SD02-
000.2-080801

SD08-SD01-
000.2-080804

SD11-SD01-
000.2-080804

SD910-SD01-
000.2-080804

0.2 0.2

500-13011-6 500-13011-5 500-13011-7
1-Aug-08 1-Aug-08 4-Aug-08 4-Aug-08 4-Aug-08

500-12974-6 500-12974-7

Hexachlorobenzene 2,910 ug/Kg
Fluoranthene 2,280,000 ug/Kg
Pyrene 1,500,000 ug/Kg
3,3'-Dichlorobenzidine 130 ug/Kg
Benzo[a]anthracene 6,120 ug/Kg
Chrysene 599,000 ug/Kg
Benzo[b]fluoranthene 6,190 ug/Kg
Benzo[k]fluoranthene 62,000 ug/Kg
Benzo[a]pyrene 620 ug/Kg
Indeno[1,2,3-cd]pyrene 3,770 ug/Kg
Dibenz(a,h)anthracene 620 ug/Kg
Benzo[g,h,i]perylene 1,720,000 ug/Kg
PESTICIDES
4,4'-DDD 20,200 ug/Kg
Endosulfan sulfate NA ug/Kg
4,4'-DDT 14,300 ug/Kg
Methoxychlor 304,000 ug/Kg
Endrin ketone 18,300 ug/Kg
Endrin aldehyde 18,200 ug/Kg

ND ND  
27 J ND  
47 ND  
54 J ND  
18 J ND  
36 J ND  
64 ND  
43 ND  
67 ND  
27 J ND  

9.7 J ND  
27 J ND  

0.59 J ND  
0.18 J ND  

1.5 J ND  
0.55 J ND  
0.33 J ND  

0.7 J ND  
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TABLE 3.20
SUMMARY OF SEDIMENT ANALYTICAL RESULTS (TASK 4)

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Lab ID
Sample Date

Sample Depth 
(feet)

Screening 
Criteria Sample ID

METALS
Arsenic 3.89 mg/Kg
Barium 2,040 mg/Kg
Cadmium 9.31 mg/Kg
Chromium 74,600 mg/Kg
Lead 3.74 mg/Kg
Selenium 6.27 mg/Kg
Silver 16.20 mg/Kg
Zinc 7,220 mg/Kg

N t

0.2 0.2 0.2
SD06-SD01-
000.2-080801

SD06-SD02-
000.2-080801

SD08-SD01-
000.2-080804

SD11-SD01-
000.2-080804

SD910-SD01-
000.2-080804

0.2 0.2

500-13011-6 500-13011-5 500-13011-7
1-Aug-08 1-Aug-08 4-Aug-08 4-Aug-08 4-Aug-08

500-12974-6 500-12974-7

15 J 33 J
520 J 640

0.56 J 0.44 J
58 J 21 J
28 J 52 J

ND  0.53 J
0.44 J 0.29 J
320 J 78 J

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed
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TABLE 3.21
SUMMARY OF SEWER SEDIMENT AND SOILS (ADJACENT TO SEWER DEFECTS) ANALYTICAL RESULTS

SEWER DOWNGRADIENT OF FORMER KELLWOOD FACILITY (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Sample Type Sediment Sediment Sediment Sediment Sediment Sediment
Lab ID 500-6721-4 500-6675-3 500-6674-4 500-6548-9 500-6547-12 500-6547-13
Sample Date 20-Sep-07 19-Sep-07 18-Sep-07 13-Sep-07 13-Sep-07 13-Sep-07
Sample Depth 
(feet) NA NA NA NA NA NA

Screening 
Criteria Sample ID LS4-SD01-

070920
MH155-SD01-

070919
MH331-SD01-

070918
MH407-SD01-

070913
MH409-SD01-

070913
MH409-SD02-

070913

VOCs UNITS:
Acetone 4,200 ug/Kg ND  4800 ND  ND  J ND  ND  
Carbon disulfide 6,260 ug/Kg ND  ND  ND  ND  J ND  ND  
Methylene Chloride 17.6 ug/Kg ND  ND  ND  100  J ND  ND  
Methyl Ethyl Ketone 7,300 ug/Kg ND  2500 ND  ND  J ND  ND  
Toluene 29,800 ug/Kg ND  ND  ND  ND  J 1300 ND  
Tetrachloroethene 141 ug/Kg ND  ND  170 290  J ND  ND  

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed
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TABLE 3.21
SUMMARY OF SEWER SEDIMENT AND SOILS (ADJACENT TO SEWER DEFECTS) ANALYTICAL RESULTS

SEWER DOWNGRADIENT OF FORMER KELLWOOD FACILITY (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Sample Type
Lab ID
Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4,200 ug/Kg
Carbon disulfide 6,260 ug/Kg
Methylene Chloride 17.6 ug/Kg
Methyl Ethyl Ketone 7,300 ug/Kg
Toluene 29,800 ug/Kg
Tetrachloroethene 141 ug/Kg

Soil Soil Soil Soil Soil Soil
500-11312-6 500-11312-1 500-11312-2 500-11312-4 500-11312-9 500-11312-7
12-May-08 12-May-08 13-May-08 13-May-08 13-May-08 13-May-08

6 11 6 14 5 7

SDF1-SS01-
006.0-080512

SDF1-SS01-
011.0-080512

SDF2-SS01-
006.0-080513

SDF2-SS01-
014.0-080513

SDF3-SS01-
005.0-080513

SDF3-SS01-
007.0-080513

ND  ND  99 ND  ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  19 6.3 ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed
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TABLE 3.21
SUMMARY OF SEWER SEDIMENT AND SOILS (ADJACENT TO SEWER DEFECTS) ANALYTICAL RESULTS

SEWER DOWNGRADIENT OF FORMER KELLWOOD FACILITY (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Sample Type
Lab ID
Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Acetone 4,200 ug/Kg
Carbon disulfide 6,260 ug/Kg
Methylene Chloride 17.6 ug/Kg
Methyl Ethyl Ketone 7,300 ug/Kg
Toluene 29,800 ug/Kg
Tetrachloroethene 141 ug/Kg

Soil Soil Soil Soil Soil
500-11312-8 500-11312-3 500-11312-5 500-11312-10 500-11312-11
13-May-08 13-May-08 13-May-08 13-May-08 13-May-08

6 8 6 8 8

SDF4-SS01-
006.0-080513

SDF4-SS01-
008.0-080513

SDF5-SS01-
006.0-080513

SDF5-SS01-
008.0-080513

SDF5-SS02-
008.0-080513

ND  ND  ND  ND  ND  
ND  ND  3.1 J ND  ND  
ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate samples

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed
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TABLE 3.22
SUMMARY OF SEWER WATER ANALYTICAL RESULTS

SEWER DOWNGRADIENT OF FORMER KELLWOOD FACILITY (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Lab ID 500-6721-5 500-6675-10 500-6547-7
Sample Date 20-Sep-07 19-Sep-07 13-Sep-07
Sample Depth 
(feet) NA NA NA

Screening 
Criteria Sample ID

LS4-SR01-
070920

MH155-SR01-
070919

MH156-SR01-
070913

VOCs UNITS:
Chloromethane 18.3 ug/L ND  ND  ND  
Acetone 2,970 ug/L 130 32 19 J
Carbon disulfide 527 ug/L ND  ND  ND  
Methylene Chloride 5 ug/L ND  ND  0.24 J
1,1-Dichloroethane 24.9 ug/L ND  ND  0.15 J
Methyl Ethyl Ketone 3,640 ug/L ND  ND  17
Chloroform 80 ug/L 1.3 ND  ND  
Toluene 1 000 ug/L ND ND NDToluene 1,000 ug/L ND  ND ND
Tetrachloroethene 5 ug/L 1.2 ND  4.3
Chlorobenzene 100 ug/L ND  ND  ND  

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed
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TABLE 3.22
SUMMARY OF SEWER WATER ANALYTICAL RESULTS

SEWER DOWNGRADIENT OF FORMER KELLWOOD FACILITY (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 
(feet)

Screening 
Criteria Sample ID

VOCs UNITS:
Chloromethane 18.3 ug/L
Acetone 2,970 ug/L
Carbon disulfide 527 ug/L
Methylene Chloride 5 ug/L
1,1-Dichloroethane 24.9 ug/L
Methyl Ethyl Ketone 3,640 ug/L
Chloroform 80 ug/L
Toluene 1 000 ug/L

500-6674-13 500-6721-7 500-6548-10 500-6547-1 500-6547-2
19-Sep-07 20-Sep-07 13-Sep-07 13-Sep-07 13-Sep-07

NA NA NA NA NA

MH331-SR01-
070918

MH405-SR01-
070920

MH407-SR01-
070913

MH409-SR01-
070913

MH409-SR02-
070913

1.8 ND  ND  1.2 1.8
18 60 18 25 J 18 J

ND  ND  1.4 J 2.8 J 3 J
ND  ND  ND  ND  0.24 J
ND  ND  ND  ND  J 0.15 J
5.6 14 56 16 25
ND  ND  ND  ND  ND  
ND ND ND 1 2 1 1Toluene 1,000 ug/L

Tetrachloroethene 5 ug/L
Chlorobenzene 100 ug/L

Notes:

NA: Not Applicable

ND: compound was not detected
J: estimated concentration
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample ID indicates duplicate sample

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed

ND ND  ND 1.2 1.1
2.3 ND  ND  ND  ND  
ND  ND  ND  1 1.1
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TABLE 3.23
SUMMARY OF SOIL (ADJACENT TO SEWER DEFECTS) ANALYTICAL RESULTS

SEWER NORTH OF HIGHWAY 100 (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Lab ID 500-6674-16 500-6674-18 500-6674-14 500-6674-15 500-6674-7 500-6674-5
Sample Date 19-Sep-07 19-Sep-07 19-Sep-07 19-Sep-07 18-Sep-07 18-Sep-07
Sample Depth 

(feet) 1.5 4 1.5 5 7 13

Screening 
Criteria Sample ID A01-SS01-001.5-

070919
A01-SS02-004.0-

070919
A04-SS01-001.5-

070919
A04-SS01-005.0-

070919
A05-SS01-007.0-

070918
A05-SS01-013.0-

070918

VOCs UNITS:
Vinyl chloride 19.2 ug/Kg ND  ND  ND  ND  ND  ND  
Trichloroethene 141 ug/Kg ND  ND  ND  ND  ND  ND  
Tetrachloroethene 141 ug/Kg ND  ND  ND  ND  ND  ND  
1,2-Dichloroethene, Total 521 ug/Kg ND  ND  ND  ND  ND  ND  

Notes:

NA: Not Applicable

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed
ND: compound was not detected
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate sample

Blank Cells: Parameter Not Analyzed
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TABLE 3.23
SUMMARY OF SOIL (ADJACENT TO SEWER DEFECTS) ANALYTICAL RESULTS

SEWER NORTH OF HIGHWAY 100 (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 

(feet)
Screening 

Criteria Sample ID

VOCs UNITS:
Vinyl chloride 19.2 ug/Kg
Trichloroethene 141 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg

Notes:

NA: Not Applicable

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed

500-6674-2 500-6674-9 500-6674-8 500-6675-5 500-6675-4 500-6674-1
18-Sep-07 18-Sep-07 18-Sep-07 19-Sep-07 19-Sep-07 18-Sep-07

13 9 15 9 12.8 14.8

A05-SS02-013.0-
070918

B01-SS01-009.0-
070918

B01-SS01-015.0-
070918

B02-SS01-009.0-
070919

B02-SS01-012.8-
070919

B02-SS01-014.8-
070918

ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  

ND: compound was not detected
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate sample

Blank Cells: Parameter Not Analyzed
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TABLE 3.23
SUMMARY OF SOIL (ADJACENT TO SEWER DEFECTS) ANALYTICAL RESULTS

SEWER NORTH OF HIGHWAY 100 (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 

(feet)
Screening 

Criteria Sample ID

VOCs UNITS:
Vinyl chloride 19.2 ug/Kg
Trichloroethene 141 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg

Notes:

NA: Not Applicable

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed

500-6674-17 500-6674-10 500-6675-6 500-6674-6 500-6674-3 500-6675-7
19-Sep-07 18-Sep-07 19-Sep-07 18-Sep-07 18-Sep-07 19-Sep-07

9 9 6 9 11.6 4

B02-SS02-009.0-
070919

B03-SS01-009.0-
070918

B04-SS01-006.0-
070919

B04-SS01-009.0-
070918

B04-SS01-011.6-
070918

C01-SS01-004.0-
070919

ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  

ND: compound was not detected
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate sample

Blank Cells: Parameter Not Analyzed
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TABLE 3.23
SUMMARY OF SOIL (ADJACENT TO SEWER DEFECTS) ANALYTICAL RESULTS

SEWER NORTH OF HIGHWAY 100 (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 

(feet)
Screening 

Criteria Sample ID

VOCs UNITS:
Vinyl chloride 19.2 ug/Kg
Trichloroethene 141 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg

Notes:

NA: Not Applicable

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed

500-6675-2 500-6675-8 500-6675-1 500-6675-9 500-6721-3 500-6721-1
19-Sep-07 19-Sep-07 19-Sep-07 19-Sep-07 20-Sep-07 20-Sep-07

5.5 4 8.4 14.7 10 15

C01-SS01-005.5-
070919

C03-SS01-004.0-
070919

C03-SS01-008.4-
070919

C04-SS01-014.7-
070919

C05-SS01-010.0-
070920

C05-SS01-015.0-
070920

ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  
ND  ND  ND  ND  ND  ND  

ND: compound was not detected
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate sample

Blank Cells: Parameter Not Analyzed
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TABLE 3.23
SUMMARY OF SOIL (ADJACENT TO SEWER DEFECTS) ANALYTICAL RESULTS

SEWER NORTH OF HIGHWAY 100 (TASK 5)
RIVERFRONT SUPERFUND SITE OU2/OU6

NEW HAVEN, MISSOURI

Lab ID
Sample Date
Sample Depth 

(feet)
Screening 

Criteria Sample ID

VOCs UNITS:
Vinyl chloride 19.2 ug/Kg
Trichloroethene 141 ug/Kg
Tetrachloroethene 141 ug/Kg
1,2-Dichloroethene, Total 521 ug/Kg

Notes:

NA: Not Applicable

Screening Criteria: The analytical data were compared to the Missouri 
Default Target Levels (Table B-1) or the USEPA MCLs (as applicable)

Blank Cells: Parameter Not Analyzed

500-6721-2
20-Sep-07

15

C05-SS02-015.0-
070920

ND  
ND  
ND  
ND  

ND: compound was not detected
Bolded values: detected
Shaded values: exceeded screening criteria
Shaded sample IDs indicate duplicate sample

Blank Cells: Parameter Not Analyzed
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TABLE 3.24
SUMMARY OF SOIL VAPOR MONITORING DATA

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

SVI4 SVI5 Ambient Air**Sample Location
USEPA

Soil
Concent
Residen

 Target 
 Gas 
ration for 
tial Use(1)

USE
S

Con
Indu

T
fo
R

PA Target 
oil Gas 

centration for 
strial Use(2)

Missouri Tier 1 
Risk-Based 

arget Level for
r Indoor Air for

esidential Use(3)

 
 

Missouri Ti
Risk-Base

Target Level
Indoor Air for
Residential U

er 1 
d 
 for 
 Non-
se(4)

Missouri
Risk-B

Target Le
Soil Vap

Indoor Inh
for Resi

Use

 Tier 1 
ased 
vel for 
or for 
alation 

dential 
(5)

I

Missouri T
Risk-Ba

ier 1 
sed SVI1 SVI2 SVI3 SVI3*

Sample Depth (feet)
Target Lev
Soil Vapo

el for 
r for Units 9.8 10 10.2 10.2 9.9 10.8 -- --

Sample Collection Date
ndoor Inha

for No
lation 

n- 11-Sep-09 11-Sep-09 11-Sep-09 11-Sep-09 14-Sep-09 14-Sep-09 11-Sep-09 14-Sep-09

Compound Residential Use(6)

Tetracholoethene (PCE) 41 210 427 909 380 1,990 ug/m3 ND ND ND ND ND 200 2.8 ND

Trichloroethene (TCE) 120 610 1,280 2,730 1,040 5,440 ug/m3 ND ND ND ND ND ND 1.9 ND

cis-1,2-dichloroethene (cDCE) NA NA 2,090 6,820 1,820 14,600 ug/m3 ND ND ND ND ND ND 0.94 ND

Notes
(1) USEPA target soil gas concentration is based on the December 2009 RSL for residential air (USEPA, 2009) where the soil gas to indoor air attenuation factor = 0.01 (USEPA, 2008). 
(2) USEPA target soil gas concentration is based on the December 2009 RSL for industrial air (USEPA, 2009) where the soil gas to indoor air attenuation factor = 0.01 (USEPA, 2008).
(3) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in indoor air for residential use (Table B-3) with a soil attenuation factor of 0.01 (USEPA, 2008).  
(4) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in indoor air for non-residential use (Table B-6) with a soil attenuation factor of 0.01 (USEPA, 2008).  
(5) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in soil vapor for residential use (Table B-3).  
(6) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in soil vapor for non-residential use (Table B-6).  
*: Duplicate Sample
<14: Compound not detected
Bolded cells indicate detected compounds
**:Ambient air samples were collected as background samples from outdoor air
NA = Not available
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TABLE 3.25
SUMMARY OF MODIFICATIONS TO RI/FS WORK PLAN AND SAP

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Task Modification/Deviation Rationale

Task 1 - Soil Investigation
2 samples per soil boring were proposed.  At selected 
borings, only 1 sample per boring was collected

Encountered refusal at location

Interval Screening was conducted ahead of the RI At USEPA's request to provide information regarding interconnectivity between 
geologic strata and thus implications regarding potential vertical migration of 
impacted groundwater

Additional work was performed at JS36 in April 2008 To remove the obstruction (abandoned pump) encountered during the April 2006 
investigation and, then, to redo the work associated with the interval screening 
activities at JS-36 absent the abandoned pump

Liners were installed at JS-14 and JS-36
To modify the wells in a manner that would preclude COPCs related to OU2/6, 
from migrating downwards, thereby reducing the concentrations of OU2/6 
COPCs in the wells (and thereby in the influent that enters the home water 
system)

JS-37 was reconfigured (but it was not successful) The work was completed based on USEPA’s December 5, 2007 approval letter 
with comments. However, the reconfiguration was not successful; bentonite rose 
t hi h

Task 2a - Interval Screening at 
JS-14 and JS-36

too high
Task 2b – Direct-Push 
Sampling

Relocated the proposed direct push borings further 
north

To accommodate landowners' concerns and obtain access

JS-06, JS-35,JS-46 were not sampled Access to sample these wells could not be obtained

Sampled additional wells MW-2R,PA-55,MW-13 These wells were installed during/immediately after the Work Plan was approved
Task 2c – Residential Well 
Sampling
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TABLE 3.25
SUMMARY OF MODIFICATIONS TO RI/FS WORK PLAN AND SAP

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Task Modification/Deviation Rationale

Overburden soil and groundwater samples were not 
collected from the monitoring wells installed by USGS 

--

Overburden soil sample from final MW14US location 
was not collected

MW14US was moved from the east side of the New Haven School to the west 
side. The soil sample from the final location was inadvertently missed.

Overburden groundwater sample could not be 
collected from MW8 location

The location was dry.

Monitoring wells were proposed to be installed via air 
rotary techniques. Cable tool technique was used at 
MW1UB, MW5UB, MW7UB, MW7US, MW8US, 
MW9US, MW9SW, MW10UBm MW11, MW12, 
MW14US

At USEPA's request and with USEPA's concurrence

MW9SW was cored for the open hole interval Based on field conditions
MW15 could not be installed Bennett Packaging Inc., land owners denied access
In lieu of installing MW15, JS-25 was proposed to be 

fi d
Well owner had not given access approval at the time of the Draft RI Report 

ti T d t th d RI/FS h d l fi ti dreconfigured preparation. To accommodate the proposed RI/FS schedule, reconfiguration and 
sampling of JS-25 was defered, geophysical logging performed by USGS.  
Reconfiguration and sampling will be performed when an access agreement can 
be obtained.

MW5UB installed with screen To eliminate potential influence of septic tank
MW7US installed with screen Due to unstable borehole
MW8US installed with screen To restrict the sampling interval to upper sand
MW9US installed with screen To restrict the sampling interval to upper sand
MW9R installed with screen Due to unstable borehole
MW14US installed with screen Allow sampling of overburden/bedrock interface
MW04B installed with dual completion (cable tool was 
used to install casing and the open hole was cored). 
Casing left with annular space

Allows sampling of two intervals

MW11 installed with cable tool; 
Annular space left open to formation

To isolate Swan Creek; To allow for sampling of the second interval

MW12 left as open hole and is being considered for 
abandonment

Well sampled with no detection.  Abandonment considered to minimize number 
of wells on landowner's property.

Only overburden groundwater samples during well 
installation were proposed in the Work Plan. 
Approximately 28 groundwater samples were collected 
during well installation. 

At USGS's request

Task 2d – Well Installation
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TABLE 3.25
SUMMARY OF MODIFICATIONS TO RI/FS WORK PLAN AND SAP

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Task Modification/Deviation Rationale

Task 2e-
Site-Wide Groundwater 
Sampling

In lieu of 4 site-wide groundwater sampling rounds 
prior to the RI report, only 1 round was conducted

To accommodate expedited turnaround of the RI report

BW07 was not sampled No technical basis for sampling
JS37 sampling was proposed to be included but was 
not sample

Since the reconfiguration was not successful

Task 2f - Aquifer Testing
The proposed test was performed with the City Well 
No. 3 on normal demand rather than continuous 
pumping

To accommodate the City's requests and to alleviate their concerns

A total of 22 core holes were installed in lieu to 
originally proposed maximum of 20

Based on field conditions

Liquids encountered in corehole P15 were not 
sampled

USEPA and USGS were overseeing the installation of this particular corehole. 
USEPA indicated that there was no need to collect samples for analytical testing 
from locations where DNAPL was encountered. At subsequent locations where 
DNAPL was encountered, USGS requested collection of samples for analytical 
t ti

Task 3 - DNAPL Investigation
testing

The photoionization detector had a lamp failure duirng 
drilling of core hole L-12 and produced questionable 
readings at core hole A-7

PID screening of core was not performed on L-12 and screening results for A-7 
are questionable

Water encountered above the bedrock at A14 was not 
collected

A14 was the only location where water was encountered above the bedrock. A 
groundwater sample was inadvertently not collected

10 Sediment and Surface Water Sampling locations 
were proposed. However, 2 were not sampled and 2 
other locations were combined to 1.

Due to access issues

Relocated SW2 and SW4 locations Due to access issues
Collected 3 additional upstream surface water samples 
and re-sampled SW08

At USEPA's request

3 additional samples were collected from the tributary 
south of Wildcat Creek

USGS collected these samples

Surface water samples were proposed during summer 
and spring base flow conditions. Surface water 
samples were only collected once

Due to access issues and based on flow conditions

Field parameters not collected from several sample 
locations

Field parameters inadvertently not collected at several sample locations, field 
parameters not known for samples collected by the USGS

Stream flows were calculated rather than direct 
measurements

Since low flows conditions were observed

Task 5 - Sanitary Sewer Inspection and Sampling

Task 3  DNAPL Investigation

 Task 4 - Sediment and 
Surface Water Sampling

PARSONS Page 3 of 4 Table 3.25-Deviations from WP and SAP.xlsx



TABLE 3.25
SUMMARY OF MODIFICATIONS TO RI/FS WORK PLAN AND SAP

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Task Modification/Deviation Rationale

Sanitary Sewer Directly 
Downgradient of the Former 
Kellwood Facility

Sewer sediment samples from 2 man holes could not 
be collected

Lack of sampling volume

Suspected Abandoned Sewer 
Line Adjacent to the Former 
Kellwood Facility

The proposed work was not performed As communicated to the USEPA research indicated that the suspected sewer 
was removed during installation of the new sewer. Therefore, this task could not 
be performed.

Older Sewer Line Sections 
Located North of Highway 100

11 soil borings were installed instead of the 
proposed15

Due to access issues and due to lack of definition of sewer location

Task 6a – Preliminary Site 
Characterization Report
Task 6b – Fate and Transport 
Memorandum
Task 6d – Data Analysis 
Technical Memorandum
T k 6f C did t

Reports/Memoranda were not developed To accommodate the proposed RI/FS schedule, these reports/memoranda were 
eliminated (with USEPA's approval). Instead, these components were included 
directly in the RI Report

Task 6f – Candidate 
Technologies Technical 
Memorandum

PARSONS Page 4 of 4 Table 3.25-Deviations from WP and SAP.xlsx



TABLE 5.1
MATRIX OF EXPOSURE PATHWAYS

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Scenario Medium Exposure Exposure Receptor Receptor Exposure
Timeframe Medium Point Population Age Route

Current Soil Soil Surface soil (0-3') Site Workers Adult Ingestion
Dermal contact

Trespassers Juvenile Ingestion
Dermal contact

Mixed soil (0-10') Construction Workers Adult Ingestion

Dermal

Ambient Air (0-3') Site Workers Adult Inhalation
Trespassers Juvenile Inhalation

Construction Workers Adult Inhalation

Indoor Air (0-10') Site Workers Adult Inhalation
Groundwater Groundwater Ambient Air Site Workers Adult Inhalation

Trespassers Juvenile Inhalation
Construction Workers Adult Inhalation

Indoor Air Site Workers Adult Inhalation
High School Occupants Adult & 

Juvenile
Inhalation

Residents Adult & InhalationResidents Adult & 
Child

Inhalation

Shallow Groundwater Construction Workers Adult Dermal Contact

Tap Water Commercial Workers Adult Ingestion
Inhalation during showering 

Dermal contact during 
showering          

Residents Adult & 
Child

Ingestion
Inhalation during showering 

Dermal contact during 
showering          

Surface Water Surface Water Boeuf Creek Tributaries Trespassers Juvenile Dermal contact

Sediment Sediment Bouef Creek Tributaries Trespassers Juvenile Incidental Ingestion

Dermal contact

Inhalation
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TABLE 5.1
MATRIX OF EXPOSURE PATHWAYS

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Scenario Medium Exposure Exposure
Timeframe Medium Point

Current Soil Soil Surface soil (0-3')

Mixed soil (0-10')

Ambient Air (0-3')

Indoor Air (0-10')
Groundwater Groundwater Ambient Air

Indoor Air

Type of Rationale for Selection or Exclusion
Analysis of Exposure Pathway

Quant The facility is currently occupied by Metalcraft Industries.  
Quant The facility is currently occupied by Metalcraft Industries.
Quant Although the access to the facility is limited, trespassers may be able to gain access to some areas of OU2/OU6.
Quant Although the access to the facility is limited, trespassers may be able to gain access to some areas of OU2/OU6.
None No construction activities occur at the facility.

None No construction activities occur at the facility.

Quant The facility is currently occupied by Metalcraft Industries.
Quant Although the access to the facility is limited, trespassers may be able to gain access to some areas of OU2/OU6.
None No construction activities occur at the facility.

Quant The facility is currently occupied by Metalcraft Industries.
Quant Although the facility is occupied by Metalcraft Industries, the groundwater volatilization to ambient air pathway is insigificant comparing to 

the soil direct contact exposure pathways.
Quant Although the access to the facility is limited, trespassers may be able to gain access to some areas of OU2/OU6.
None No construction activities occur at the facility.
Quant The facility is currently occupied by Metalcraft Industries.
Quant The school is currently occupied by high school teachers, students and maintenance employees.

Quant Evaluated for the shallow groundwater at the north end of OU6; however additional sampling is being conducted to further evaluate this

Shallow Groundwater

Tap Water

Surface Water Surface Water Boeuf Creek Tributaries

Sediment Sediment Bouef Creek Tributaries

Quant Evaluated for the shallow groundwater at the north end of OU6; however, additional sampling is being conducted to further evaluate this 
pathway.  

None No construction activities occur at the facility.

None Groundwater at the facility is not used for potable consumption.  

Quant Although residents currently have in-house treatment systems to remove contaminants prior to consumption, the concentrations in tap 
water were evaluated prior to treatment.

Quant Human exposures through swimming in the tributaries are unlikely because the tributaries are shallow.  Wading is a potentially complete 
exposure pathway since the depths of the tributaries is shallow.

Quant Human exposures through swimming in the tributaries are unlikely because the tributaries are shallow.  However, there is potential for a 
trespasser to be exposed to sediment while wading.

Quant Human exposures through swimming in the tributaries are unlikely because the tributaries are shallow.  However, there is potential for a 
trespasser to be exposed to sediment while wading.

Quant Human exposures through swimming in the tributaries are unlikely because the tributaries are shallow.  However, there is potential for a 
trespasser to be exposed to sediment while wading.
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TABLE 5.1
MATRIX OF EXPOSURE PATHWAYS

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Scenario Medium Exposure Exposure Receptor Receptor Exposure
Timeframe Medium Point Population Age Route

Future Soil Soil Surface soil (0-3') Commercial Workers 
(Outdoor)

Adult Ingestion

Dermal contact
Trespassers Juvenile Ingestion

Dermal contact
Mixed soil (0-10') Construction Workers Adult Ingestion

Dermal contact
Future Residents - OU2 Adult and 

child
Ingestion

Dermal contact

Ambient Air (0-3') Commercial Workers 
(Outdoor)

Adult Inhalation

Trespassers Juvenile Inhalation

Mixed (0-10') Construction Workers Adult Inhalation

Future Residents - OU2 Adult and 
child

Inhalation

Indoor Air (0-10') Commercial Workers 
(Indoor)

Adult Inhalation

Future Residents - OU2 Adult and 
child

Inhalation

Groundwater Groundwater Ambient Air Commercial Workers 
(Outdoor)

Adult Inhalation

Trespassers Juvenile Inhalation

Construction Workers Adult Inhalation

Future Residents - OU2 Adult and 
child

Inhalation

Indoor Air Commercial Workers 
(Indoor)

Adult Inhalation

Future Residents - OU2 Adult and 
child

Inhalation

Shallow Groundwater Construction Workers Adult Dermal Contact

Deep Groundwater Future Groundwater 
Users - OU2

Adult and 
child

Ingestion                
Inhalation during showering

Dermal contact during 
showering

Surface Water Surface Water Boeuf Creek Tributaries Trespassers Juvenile Dermal contact

Sediment Sediment Boeuf Creek Tributaries Trespassers Juvenile Direct contact including 
Incidental Ingestion, 

inhalation and dermal 
contact.
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TABLE 5.1
MATRIX OF EXPOSURE PATHWAYS

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

Scenario Medium Exposure Exposure
Timeframe Medium Point

Future Soil Soil Surface soil (0-3')

Mixed soil (0-10')

Ambient Air (0-3')

Mixed (0-10')

Type of Rationale for Selection or Exclusion
Analysis of Exposure Pathway

Quant
Under the anticipated future commercial scenario, commercial workers may be exposed to impacted soil.

Quant Under the anticipated future commercial scenario, commercial workers may be exposed to impacted soil.
Quant Under the anticipated future commercial scenario, a juvenile trespasser may be exposed to impacted soil.
Quant Under the anticipated future commercial scenario, a juvenile trespasser may be exposed to impacted soil.
Quant Under the anticipated future commercial scenario, construction workers may be exposed to impacted soil.
Quant Under the anticipated future commercial scenario, construction workers may be exposed to impacted soil.
Quant Although the anticipated future use for the facility is industrial, a future residential scenario was also evaluated.   A future resident may be 

exposed to impacted soil.
Quant Although the anticipated future use for the facility is industrial, a future residential scenario as also evaluated.   A future resident may be 

exposed to impacted soil.
Quant Under the anticipated future commercial scenario, commercial workers may be exposed to impacted soil via soil volatilization to ambient 

air.
Quant Under the anticipated future commercial scenario, a juvenile trespasser may be exposed to impacted soil via soil volatilization to ambient 

air.
Quant Under the anticipated future commercial scenario, construction workers may be exposed to impacted soil via soil volatilization to ambient 

air.
Quant Although the anticipated future use for the facility is industrial, a future residential scenario was also evaluated.   A future resident may be 

exposed to impacted soil.
Indoor Air (0-10')

Groundwater Groundwater Ambient Air

Indoor Air

Shallow Groundwater

Deep Groundwater

Surface Water Surface Water Boeuf Creek Tributaries

Sediment Sediment Boeuf Creek Tributaries

e posed to pacted so
Quant

Under the anticipated future commercial scenario, commercial workers may be exposed to impacted soil via soil volatilization to indoor air.

Quant
Under the future residential scenario for the site, residents may be exposed to impacted soil via soil volatilization to indoor air.

Quant Under the anticipated future commercial scenario, commercial workers may be exposed to impacted groundwater via groundwater 
volatilzation to ambient air.

None Under the anticipated future commercial scenario, a juvenile trespasser may be exposed to impacted groundwater via groundwater 
volatilization to ambient air.

Quant Under the anticipated future commercial scenario, construction workers may be exposed to impacted groundwater via groundwater 
volatilization to ambient air.

Quant Although the anticipated future use for the facility is industrial, a future residential scenario was also evaluated.   A future resident may be 
exposed to impacted groundwater.

Quant Under the anticipated future commercial scenario, commercial workers may be exposed to impacted groundwater via groundwater 
volatilization to indoor air.

Quant
Under the future residential scenario, residents may be exposed to impacted groundwater via groundwater volatilization to indoor air.

None The groundwater dermal contact is considered an incomplete exposure pathway because the typical depth to groundwater is deeper than 
10 feet, which is deeper than normal construction activity. 

Quant

Quant Human exposure through swimming in tributaries is unlikely because they are shallow.  Wading is a potentially complete exposure 
pathway.

Quant Although human exposure through swimming in tributaries is unlikely; wading is a potential activity.  There is potential for a trespasser to 
be exposed to sediment.

Although groundwater at the facility is not used for potable consumption and no drinking water wells are identified at the facility, a future 
groundwater user was considered because there is no groundwater use restriction to prevent any drinking water wells to be installed at the 
facility and there are potable wells in the vicinity of the facility.
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TABLE 6.1

SUMMARY OF RISKS

Riverfront Superfund Site - OU2/OU6

RECEPTOR TOTAL RISK HAZARD INDEX
Industrial Outdoor Worker 7.6E-06 0.018
Industrial Indoor Worker 1.9E-03 0.96
Construction Worker 6.6E-07 0.015
Juvenile Trespasser 2.6E-05 0.038
Future Potential Resident - OU2 9.4E-03 6.9
Future Groundwater User - OU2 5.5E-03 2.9
Current/Future Groundwater User - OU6
     (prior to groundwater treatment) 3.3E-03 1.9
Current/Future Resident - OU6
     (inhalation of PCE from shallow groundwater) 2 5E 052.5E-05 0 017.017

Bold and shaded values are outside of the acceptable risk range or hazard index.

parsons Sum of Risks - Tbl 6-1-REV.xlsxPage 1 of 1
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GROUNDWATER SAMPUNG FORM
Kellwood OU2IOU6

DATE: ,}-f~. 09SAMPLING LOCATION: ~",d ~r"",
MONITORING WELL ID: _S.£';J--!odc..1.£2....:0l~QoL.... _

SAMPLEID: 8wtMl -G-GJOl-o'Jo.3r
SAMPLE COLLECTED BY: LC:r-;L.w of Parsons

1. I I WELL CONDITION

l)tLocked [ ] Unlocked

Wel1lD: [ ~ Is apparent

Casing Condition Is:

[ ] Is Not Apparent Explain: _

Volum.
Tim. olor Smell pH Conductivity DO Temp ORP DTW Purge R.:lle Purged

f3ttt)
(uS/all) (mwL) (oCl (mY) (ft) (Ilom) (Il.nolls)

:0.\ .1:3% ± 10% .. 0.2 oC '" 10lllV <0.3 n

Jtfco liSit'(- (?l sf ;Utme' 7.7..3 120<0 0.J..7 /0..& -;).6-'7 10,15:3 i I
,ILf{V Ipr./~ (,,-<'.it jl/gn(' 7. 2.¥ J2/,t(' rJ 2t/. ItJ,X- -d.~ .9 J387 1'1
i~() • < 1I ?z:1 /,zzl (), tfZ- /1,0 .-.J.<;(,cf /£'lrO ,;z??
f'{3" to:rv·~ ..(- c~ 7,29 12/7 O ..~7 II 'Z- -df-,<; Ii:o I .:iJ'?S
i'+34 f\'tl(tU 1 Sc-.,,~ ~,:(-
l-1fJo '7.33 /'237 I. Zti-- II..? -.'~f. 9 ~O,C;z. 39' ~
07"1) ''1<: IJ ~ St, ., f ,(J j.. "'"1 -<:

()'7j~ f'- 1'(' (Ltj{ 5i/Nd' '7.b7 13M ;J,03 IOtt? /7,lf /2. f1~ 47
I.,,> 7.~1J "

v,;rj 7,01 /-:;'.23 Q VI) /(,), 7 -Ifi 2-- /tls7/ 53.~ •. t:d
<C~i) ',I I' 7 / () I ") 'z.-z. ~ ,CJ~i j C:, "1 -I ,y-, '1 / b .("C; ~-r;
07f~S~ "

I, '}./o 1,1':<~ 'J..,},.c! /0, .<i -/7, "? / (f, t-~ {.,t).-

PRODUCT INFORMATION

14Product Observed (Describe)

'J(froduct Not Observed

WATER LEVEL

[ ] Water Level Measured At &7 ( Feet Below Top ofeasing

[ I Other. Explain

:t:
.--PC:-"
-+G-'
,-p..t:r

~
~
~

3:h"
.J/()

41
/If'

COMMENTS:[ ]No

METERS USED:

METERS CALlBRATED? )<1 Yes

[ ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

ON-SITE MEASUREMENTS:

2·1 I

3·1 I

4. ( I

3--i1

,'" .
COMMENTS: WeIf Ac.s hc.J 1./41'/ ,";.. f~sf. +/'11/0 Ft ... :e ef'.I./ 411"<0./)D

:i~""()cI",c..f- "bSe-,..-ed .. :" 10" (Iotty :-'j..~" 54-,1,,,,)'



GROUNDWATER SAMPLING FORM
Kellwood OU2/0U6

SAMPLING LOCATION: S:vd- fl./ J:- DATE: ,q-/& -09
MONITORING WELL!D: 113WdS, L1/1-
SAMPLE 10: 8Wd-.~U-£J01·- t2 90 318=
SAMPLE COLLECTED BY: LC-/e.-f.t../ of Parsons•
I. I I WELL CONDITION

r)q Locked [ ] Unlocked

Well 10: ~s apparent

Casing Condition Is:

[ ] Is Not Apparent Explain: _

COMMENTS:

[ 1Defociencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2.1 I PRODUCT INFORMATION

[ ] Product Observed (Describe)

[X'Product Not Observed

3.t I WATER LEVEL

[X-Waler Level Measured AI3'1· 2.7Feet Below Top orCasing

[ ] Other. Explain

4. I J ON-SITE MEASUREMENTS:

METERS USED: ~Y..=.S,-I->f~S-_-=t3~e,-c-=~k-,--,-~-,-",()....:..,..._4.!-..:....1_(.) _

METERS CALIBRATED? "'Yes [ ] No

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

(uS/em) (mwL) (oC) (mV) (ft) (mm) (""lions)
{f~].. ±O.l ±3% ± 10% ± 0.2 oC ±lOmV <0.3 ft

IN'; c.rl!'~(' /lJM(? (.,;-;q ~/o {.gf l'f,r; -)..7 3'f.2~ J
(j~ tlt1&.y NW\¥. l~_)<l 6"07 t·3t) Iff,f{ -'f. 2- .(;N.2¥' 2-
(J...()() t, c. t,.<jrJ-. ~D7 1.11/- /'f,'iJ -/.f.ro 3't. '29 3,5-
iZIo l ' t( t·~l. ?6e:. j 0'3 ,q·9 -If.S- 3'1·'"2...1 ~.~
i'l2fJ ( \ .\ ~'&3 &0$- ~J1'1 /4.9 -L(~~ ::<51- .3/ ,tJ;,J
a.':f;> ' .. I, ~.r~ $a¢- o.9Z- /'l.y '-~;9 Jq~,'3r:' ~.S'"
I 2"#) r ' 1\ ,,·fJ &1:l~ Q 91 lq,,fY' -'f-9 :3'f.Jd 7.r-
fZ.50 I." C1 /;;~ x-o;;)- Ot~~ 14·."1- -S:o ~'I'3f1 cr~o

nOD Ii " I,·YI gol pool /4.1"- _~o 37/, hI /0.';

COMMENTS:



Explain: _[ ] Is Not Apparent

GROUNDWATER SAMPLING FORM
Kellwooll OU2IOU6

SAMPLING LOCATION: DATE: 3 -;;;...y--o 9
MONITORING WELL !D: -=trD~.,.w""'-'a.~...L =-- .-

SAMPLE!D: --.BW ~ 1- Gl.I.J Of -0903 ;)..Lt
SAMPLE COLLECTED BY: L6-fL(.J ofP31Sons '

I. I I WELL CONDITION

1<] Locked [ ] Unlocked

Well!D: ~ [s apparent

Casing Condition Is:

[ ] Deficiencies Corrected By Sample Collector

( ] Well Required Repair (Describe)

2.( I PRODUCT INFORMATION

3. I I

[ ] Product Observed (Describe)

I!t(] Product Not Observed

WATER LEVEL 9,1--\ 9 ')
b(] Water Level Measured At if3,9G)Feet Below Top of Casing

[ ] Other. Explain

[ ]NoMETERS CALIBRATED? ¥J Yes

4. I ION-SITE MEASUREMENTS:

METERS USED: _Y.L.-'-S~/~g-:....-5_'--- L:=73~e,--=G-:.ok:=..JI<:':/M,",-"''''..::L.,_4.:.-/_ID _
COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

It. '-I 3
(uS/em) (mglL) (oC) (mV) (ft) (gpl1J) (gallons)

±O.\ ±3% ± 10% ± 0.2 oC ± LOmV <0.3 It ~'<t

tI')~ (.\.<.Ct ( 1\ ~ I'U ').M <{OJ)' 0.11-- Ii::; :1 -1ir'4 '3"1.. 'f3 1.-~. f'
1J-,IlS 1.>-) ,~q?- 0,1' l- /} ~~ZO ~~ ·'1« ')'"'1)~

i·J.~C) ""'V') ~q'l'- O. Iv /;;.« -~.1 fJ--o~ 11-
jJ.t.~ 1·'1..5 't~'\ o'1) '\ IS'- e, ,.1-'S' .'J ~.14 /0 I
I:}..,,< t,'\..) 5'11 o.ILl: (t:;.« -'t~, \ "+ ,It uS'
t1-'-\< 1·'l~ i)Ll{ O'l1- [C)-v -:).'} ,1 '{1-.]..r l'tq

\t.lI\~ 11..?-. <)1 ~ 0-\"6 jC'1 -1."1.1- ~1- ).') 'rJ
t?~~ 1,30.'" i)'\q o ,[ C'j tt;.1 '11·~ 1"1:1.'6 \'17

1'1\1.. 1:)..~ .; :1-13 0, \~ l~l1 -"J.t-, .\ ~:r. ;,) 'J..?-I

I

COMMENTS:



ExpJain: _[ ] Is Not Apparent

MONITORING WELL 10'

SAMPLE 10: . "0 ~'"2- (;...itJ 01- c> 9 c>];;...y
SMvlPLE COLLECTED BY '--' ;; lc I of Parsons

f
I. [ I WELL CONDITION

~cked [] Unlocked

Well 10: ;p1rs apparent

GROUNDWATER SAMPLING FORM

uS&) Kellwood OU2IOU6

SAMPLING LOCATION: -/J LJ L.-- ")- DATE:Jfl~ Lf/"U 1
Bw Ot-:L

Casing Condition Is:

[ JDeficiencies COlTected By Sample Collector

[ ] Well Required Repair (Describe)

z. I I PRODUCT INFORMATION

[ ) Product Observed (Describe)

[ 1Product Not Observed

3.1 I WATER LEVEL

[ ) Water Level Measured At 51· z.~et Below Top of Casing

[ ) Other. Explain

4. I ION-SITE MEASUREMENTS:

METERS USED: iSI ,,< ~"l.-VUvVJn..J 1-lu

METERS CALIBRATED? fll Yes [ 1No COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge R.te Purged

on, (uS/em) (mglL) (oC) (mV) (ft) (gpm) (gallons)
%0.\ ± 30/0 %\0% ±0.2oC ± 10mV <0.3 ft I·~

Or~ (t' ....r tJ,·\~ ~ t2. '-fOb O,/{ I~.I - ~;2. 13.!? I,'} /4-
og-..,tJ ... ~ 7.11 '-t1-1 /K·;}. -sS.:z. ~4
oS'f,) ., .. '"7•.r Q 5"tPJ (.3/ IS: 3 -I.{]., ill 1.11, /. '7>- ~D
o"J1JO .- r' "1-.") ~v-z.. f) " LIt, fS.~ -'if'. .1. lo1l.til i- ':'
i'tllL>

,. ~, }.};).. 5"J ~ D -3«.1 /7=r -'-1'-60 II q..,S' st1
r)'iw , I .,

1· '"'''- Si7 V.]<) I>:~ -Yf..J 1..2~,S", I,,~ 97
D730 .. v, 1, t.irJ S'I> 0.'/1 15".1 -1'1. '" {3"1. "1< /,0 loS
0Cl"l4 " '( ."}. z.~ C:;-V/ tJ·l../ ~ I/. . ~ -3/·]- '7,< ·~I 113
cq:so ~ " ~,..; 5211 g.(q]. la- t"( -28.·1- 13g.JI flS
(dUO '. , .- '1·2} Giol 6·7'1 J(,-~ -2'1·Y I "I1.?)~ v, " ,- 135

'{)!0
<, ~ '1.1.0 54~ t'.~o t1· (, - z(".:> N'J.jJ i~~.j·

IO'JA) 'l "'- ~ I~ ~t;~ (;.t'f ) 1+'11 -~.I ItiH•..fD Ii?
JfJ-i 3

,. ", 1d~ Sl.7o I' 0 \) I:}. ~ .-'"l-~. r iii lj.,,!.J 1S3..s
lo'iO oJ- .. -:J ·t~ ~y I.Dr ~),~ -'v,.q i 'i S'·~i I(,D

fd51J (' "' ::ll ~ Sip? /' J;'" (11~ -Z5·3 rlf" .()') o./t? It. t.,S
ilo~ E .. f-. 11 ,-:)1:) /1/ f1 If''( -kJ 1'1>'3.1 11~

itlO "
,. 1.1.,. 58'.3 I/~"" 11·J- -Z,3.(.. 1'1'1.12- /·18

Ill') .' .. 'hI\"" ~e'" t· ~I., I'J.J -2-1-.(, Jy'f·1t J1t.j

i I "lV '" - "}.I '( {c'1 /-"fft" j1.'- --20;''-1 i'lfi'l2 r'i)
COMMENTS: J5/ /..,....,1 ~ J .we/f vol

,.



ofParsons

GROUNDWATER SAMPLING FORM,
Kellwood OU2/0U6

SAMPLlNGLOCATION: t:k,(l" g<';cdt?-vtc-e~t-L-(:)'f
MONITORlNG WELL rD: rAtS-6w.~ -J5, {~
SAMPLE lD: ,18 l5-6l.J.m - c!YliJ 1 /..'2-
SAMPLE COLLECTED BY: _...:.L::...:..-{;-_'L..!_c..._O _

I. I I WELL CONDITION

[ ] Locked [1 Unlocked s: e", I'eo!

Casing Condition Is:

WelllD: [ ] Is apparent WIs Not Apparent

~d,
Explam: _

[ 1Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2. I I PRODUCT INFORMATION

METERS USED:

3.[ I

4., ,

[ ] Product Observed (Describe)

N Product Not Observed

(.yATER LEVEL

[ ] Water Level Measured A",-t Feet Below Top of Casing

}40ther.Explain Lie II sec..{'r:d
ON-SITE MEASUREMENTS:

Lts cfC;- 4 {f)

METERS CALIBRATED? ~Yes [ ]No COMMENTS:

Volume
Time olor "'ell pH Conduelivity 00 Tern" ORP OTW Purge Rale Purged

J2.'lb
(uS/em) (m~) (oc) (mV) (11) (gpm) (gollollS)

±O.I ±3o/. ± I()"/, "0.2oC " IOIllV <0.311 /0

I.]l/!;' 7.,J'! 3tJV ;'S'<J II! 7 -/2 9 - 100

j'55S 7. 11 S'-/( I,/~ /'-17- -18·.) - £=0

I lfvS' 7./ C; 3:YJ 0,95 Ii (31 -20·8 - ~),.,...,

)lft) 7·:)1 '>':>'7- o.!::') /--1-(;./ -1.'2.,0 - Lj-ou

}If'lc :7-- 1.-"2.. I..1 9 0·'83 I 't,'i -2':2..) -<" 4-S"u

I'f'l'(' f· 7..:2.... C; ?'r o <J I 1)''-' -~"t-.S- - StJ~

COMMENTS: TJ):) rl...q iJ +r- f) ld Wc.~ /~,/<,( '72.- ~ <; Sc.. ......c.



GROUNDWATER SAMPLING FORM
KcllwClO(J OUUO 6

SAMPLING LOCATION: ;Is ;J-U DATE: '3/2-- t)---OJ
MONITORlNG WELL 10: -~n../J-·_S~;;L:..:=(L.) _
SAMPLE m: :rS~ (,. LJ 0 I -00 t>.,;, ;;2..)
SAMPLE COLLECTED BY: _1~ W orpnrsons

l. I I WELL ONUlTION

[ ] Locked [] Unlocked Kr :;,,,Jc '" hG{ LJ e((
WelllD: [ ] Is apparent [ 1Is Not Apparent Explain: _

Casing Condition Is:

[ ] Deficiencies Corrected By Sample Collector

[ 1Well Required Repair (Describe)

Z. I I PRODUCT INFORMATION

3. I I

[ 1Product Observed (Describe)

~l Product Not Observed

WATER LEVEL

METERS USED:

4. [ I

[ 1Water Level Measured A:.:..' Feet Below Top of Casing

96 Other. Explain }) c?Vh '" S He LV t (/ S't!'<:< (>"d-
ON-SITE MEASUREMENTS:

Y{i cfS- ~
METERS CALIBRATED? P<l Yes [ 1No COMMENTS:

()

Volume

Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

IJtPk
(uS/em) (mw'L) (oc) (mV) (ft) (gpm) (gallons)

±O.I ±3% ± 10% ± 0.2 oe ± to mV <0.3 It /;.5

II ?-O 0'130&..- )1}~'( '7. ],-z, L~~~ :2.3b 1.3,t- ~).<f. f., - 70
ji ,0 It '\ 7.'2-3 554 I') .«;).- G,r;;- -~'1.~ 1k5
Ii 'It) i ( 11 7,2-:? .~~.s- / ()c~7 13,.C;- ._~ V,f/' .J4o
n'iV 1 { I. 7 Z-J SZltf o "lY /3,0 -;25'.3 3/S-
,jl.Oi- ( I I, 7,2...3 5'7../~ O.~i- 1"',7 -;J.,lf f 7 fa 39'0

1/1_10 .' " 7, Zr.{ 5Z/L/ a.be. IS.(, -;).<),0 ~4~:'
J")...~b ./ ; .. 1, z..3 SZlY 0,7<'/ 13,5- -.)..'-1,7 ,~C;C?
" i_?..S"" I ,

t( '1,23 5'ZfS-- o f" f /3 1& ··:2:i~ tJ /.1/0

COMMENTS: OlD '1a
'vo(c-e. ..... V' c!>{

11' ... 4 ... ", ('
f,t- r9"



GROUNDWATER SAMPLING FORM
Kellwood OU2IOU6

DATE: I-.f -)-/( -(I '7
MONITORING WELL 10:

SAMPLING LOCATION: ?VI;''' ,,0/ G> I".-.~ J /f<...·1s
...j $: J'-

SAMPLE 10:

SAMPLE COLLECTED BY: L.V- It.- (.J, of Parsons

1. ( I WELL CONDITION

[ 1Locked N Unlocked

Well 10: [ lis apparent 'flliS Not Apparent Explain: _

Casing Condition Is:

[ 1Deficiencies Corrected By Sample Collector

[ 1Well Required Repair (Describe)

2.( I PRODUCT INFORMATION

[ 1Product Observed (Describe)

[';fproduct Not Observed

3·1 I WATER LEVEL

[ 1Water Level Measured At 8':) ,S-){.,et Below Top of Casing

[ 1Other. Explain

4. (ION-SITE MEASUREMENTS:

METERS USED: '15" gS- (3.,.-b.... ~ ~ tllo

METERS CALIBRATED? yl Yes [ 1No COMMENTS:

Volume
Time Color Smell pH Conduc.tivity DO Temp ORP DTW Purge Rate Purged

/78 "Is'
(uS/em) (mg/L) (oC) (mY) (ft) (20m) (gallolU)

±O.l ± 30/. ± 10% ± 0.2 oC ± 10 mY <0.3 It /-5'

o{S-SJ" Cie"... ()/{)yt (J 11S:j I.,~ IS
oC,/S- 9J-3S-- I • Cf _~-I
6 'J3s- 9377 ; q ,5j- 'J
/7..5"5'" CI-eu. 01 ,J(f>.. ... "7.0 t 8..~7 }.7Y- 17·0 ··f).,? 7t .to /' ''1 475'
t; ),y '-\. ~. },v) 8'-lu ).. .61 11,c> -IJ.7- tit -1 f 1-;
NOS "

t • 7-.oJ e,:!>-z.. ·L.BO /(.,.t':, ._p.2. 9:;.'1 :L /·7 CO'(

l'flo ,', ., 1-0)... &48 '~10 I~K -/3·~ C,7-'f2 (.7' , /8

111r .. ~ }').1- r'J5CJ L7-j I?'/~ -IJ·..> '1;0> '2- ;,8 (", '2..r--

.

COMMENTS: /1) ;~ "-<·f (4!c..si 'ftJt¥'/ U.......yoft, d L'co &I'() C'--t ~ wot--(( I/(!',,~(!
a. ""-(.~ ...... .:..~ of 1foqc../!h\$.



GROUNDWATER SAMPLING FORM
Kellwood OU2IOU6

SAMPLING LOCATION: l.,jdJ.c.;;;f eft Es-bkc.i DATE: :3 -2-<;;-eJ ()

MONITORING WELL 10: :::rS '3 '1
SAMPLE 10: :r;; 3 q-{)...tJ () i-- t> <1 03~

AMPLE COLLECTED BY: L.Wl- W of Parsons

I. I I WELL CONDITION

[ ] Locked [] Unlocked 'bO">'Yl ... s h·~ Lvc:. Ir
Well 10: [ ] Is apparent [ ] Is Not Apparent Explain: _

Casing Condition Is:

[ 1Deficiencies Corrected By Sample Collector

[ J Well Required Repair (Describe)

2.' I PRODUCT INFORMATION

[ ] Product Observed (Describe)

t)ll Product Not Observed

3.( I WATER LEVEL

[ ] Water Level Measured A:.:.t Feet Below Top of Casing

4. [ I

~] Other. Explain ----"W=--r::....l<.l-{_,...Gc::e':....:."-...;.,--''t'i:..::'t:L..( _

ON-SITE MEASUREMENH:

METERS USED: 15 (f s--- B<~k .......e.", L/f0
METERS CALIBRATED? )4 Yes [ ] No COMMENTS:

Volume

Time Color Smell pH Conductivity DO Temp ORP DTW Purge R.le Purged

~7~
(uSlCUI) (mg/L) (oC) (mV) (ft) (gpm) (gallons)

±O.I ±3% or 10% or 0.2 oC or 10 mV < 0.3 it &::.

°8M (.. ...~""A t. i>J;;wv 7·31 4W1 0,:2.1- I ~.5 ~1.."),3 &>0

C~itJ ' , " 7·3l 49ti c, I =l- I~, ~ --t.'1-~ j2-D

.:>31-J q ,A 1<~v ~g D, \2 I &t.o - 2C:'·O jeO

:)g)()
,.

1·!Ju 411<':Y &./ c) 1~,9 -"7.-8.7- -Ltv
~ r' ., 1'3v 4-61'- /) , I'J- 14-. \ - t-f3 t;;. >00
O~:)l.J t. " '1.VJ 186 f).oq 14- .) -z.tl".(, ~6"o

C']'" () " ., 1-- )-'''1 ~~ O·0[f If·u - z,j .L '1-UJ
'i"JC1/ eJ [ t '. 'f-i}/J ~BL? O'c)y 14,D --u~ 1- 4i1d

C1Z,J
.. " ?" l<>r 'H?0 1J,c~ J40 .- 2- 1:1,. i 54-0

COMMENTS:



GROUNDWATER SAMPLING FORM
Kellwood OU2/0U6

DATE:~SAMPLING LOCAnON: ;J.s i.f ()
MONITORING WELL lD: _------';r"-"s~Lj-'-o _

~ S t.fo -G-We>{ -0 tfrJ, 3,22-.S=SAMPLE [D:

of ParsonsSAMPLE COLLECTED BY: _

1. [ I WELL CONDITION

[JLocked []Unlocked 'b~ ...'&-f,·(. l.Jel/
Well [0: [ I Is apparent [ J Is Not Apparent Explain: _

Casing Condition Is:

[ I Deficiencies Corrected By Sample Collector

[ 1Well Required Repair (Describe)

2., I PRODUCT INFORMATION

[ I Product Observed (Describe)

)<.i Product Not Observed

3. r I WATER LEVEL

[ ] Water Level Measured At Feet Below Top of Casing

1Ii Other. Explain ~c! (~j dC'rla e s b~ ~ <:_11

COMMENTS:

4.[ I ON-SITE MEASUREMENTt

METERS USED: 'l GI es-----"-__'--__--"'0....--=--"-...=..:....-:..=.-'-_:.......:.. _

METERS CALIBRATED? il Yes [ I No

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rale Purged

(uStcm) (mg/L) (nC) (mV) (It) (gpml (gallons)
f:tJC<;- ±O.t :1:3% ± 10% ± 0.2 oC ± lOmV <0.3 ft 9

/1, I 'l (Il? t;,v' 1"\1> '\'I' -,.. I '1 539 e ./9 /4.J _ -z.,z.. 'f eto
f3~ ,. ,,, '1.2,:--z.. C',3Li O,u4' /4"~ _l-'1.r Ui.,)

I)~S- " ,I '1. '2,.'2.... S3J v..,<;r )tt·~ .~ 2-4·5 .;k~

B'rJ I, " 1·:J.2. 5"3 ~ 0.07 JIf· 3 -2.-'I.~ ~D

13« -( c..
f,2-l,.... 51 i 0.' (/ N·:' -'l.-'f, '1 IfyD-

)1.{0 ') I, " 1. },."l.- S~ D CJ.rfl ILf0 -Uft3 '5'Lf i)

COMMENTS:



GROUNDWATER SAMPLING FORM
Kellwootl OU2IOU6

DATE:,.. '? / '7, oCj
i

..,sIS Not Apparent

SAMPLING LOCATION: L" ",d h ri'v--

SAMPLEID:

SAMPLE COLLECTED BY: __-'--''--_~~__

1. [ 1 WELL CONDITION

~cked [ ] Unlocked

Well ID: [ ] Is apparent

Casing Condition Is:

[ ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (bescribe)

2. I I PRODUCT INFORMATION

0.3 17
of Parsons

Explain: _

COMMENTS:

3·1 1

4·11

[ ] Product Observed (Describe)

'fPr,oduct Not Observed

4ATERLEVEL

~-Water Level Measured At 43.7/ Feet Below Top of Casing

[ ] Other. Explain

ON-SITE MEASUREMENTS:

METERS USED: -IYl...;~:>L...:/--':::~:""S=L-_---J?:""·JLC=.-!=::G-2;:t-=.,'tM=,c,:.::A.:.-.:#...L-!.';:c...::v _
METERS CALIBRATED? MYes [ ] No

Volume

Time Color Smell pH Conductivily DO Temp ORP DTW Purge Rate Purged

01~
(uS/em) (mglL) (aC) (mV) eft) (llPm) (gallons)

±O.I ±3% ±IO% ±02oC ± IOmV <0.3 ft

(~4() e.e...... /W; ..... ":}./4 1-Ut 3,53 '''-.J ~Fl·J 41·q~ OlS-

01S-() " ·f '1, /.5 7-:1" 3 ((..~ I'·~ " i8·/ ~.et) 5",0

1 0"0
.,

" +'I~ 1':3.9 '3,*4 Ivi -/e·l1 Jffl.io l;! C.,
,0/ 0 \'

,.
-:f, IS' 1;2-°/ >.9~ 1,.1/ - IS.' If'l.IJ 9',0

IC'W "
.,

1.IS ":l)" ~,11 I"S -le·4- ~.1..~ fO·5

10;0 ./
.(

?-ott, 731 '·'S I'r~ -\8.~ lieH~ IZ

IO~~ " .,
'1. Ii,. 1-3;;2.. ;"", /10-1 -h3·4 I{({. \5' 13

COMMENTS:



GROUNDWATER SAMPLING FOR.1'\1
Kellwood OU2/0U6

(~ Is Not Apparent

SAMPLING LOCATION: G, -'t J r-;;•.r .......

MONITORlNG WELL !D:

SAMPLEID:

SAMPLE COLLECTED BY: --<r-<=I,.L..}c.......:::..-'<"""-----

1. I I WELL CONDITION

fJ Locked [] Unlocked

Well !D: [ J [s apparent

Casing Condition [so

( ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2.( I PRODUCT INFORMATION

DATE: :> -( 2'0 'i

Explain: _

[ J Product Observed (Describe)

~ Product Not Observed

3. ( J WATER LEVEL

pq Water Level Measured At 'f f. if 2,.-eet Below Top of Casing

[ ] Other. Explain

4. I J ON-SITE MEASUREMENTS:

METERS USED:

METERS CALlBRATED? ~ Yes [ ]No COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

/113
(uS/em) (mg/L) (oC) (mV) (ft) (gpm) (2lIIions)

±O.\ ±:3% ± 10% ± 0.2 oC ± [OmV <0.3 ft

((50 di>~ vttnf..!! To ~ '1'1"1 3,5,,", /5'·4 ~I'f. f 'ffl.DI J.-.5'
(Zoo (I tf 1. (I{ '1:>f3 It· D S- 15-5 -IB.2. 'fl·1(p S. <J

/2[0 ' I l 1-.2. r) 1'31 't. 0 4 /<.).c, -2..3.) 50.'=:12.. b.5~

11-2-D I' f.I 7- L..b r% 1f,33 {)".;; -21-9 ~.SJ 't. ()
IL'?o I' tl 1·]J 1 38 1'&9 {'i,'" -'Z.;'8 "(0·"'3 iD.~

rL,,/o ' I
. '1.2p' ::r]"'I 4·'17 6·7 -z.J{.(. :;O.Gy (2-. J

/2-{lJ ", II 7-, ).1 1'LIO 'i.SS I!), (} -7...1.:} "'0. &'5 t Itj.. 0

/'1:>00 CL d l·JI 1:{~ 4··fj !§.f -/7(( SO. v1 }5',OJ

1310 " 'I }·15 1')'.2.. y..ld:1 tS·B ~ (B·1. '9'ft,-; 1(,,·0

1315 ' I
to 7.1 fa :r c:; ':> '-1.65 fS'·1 - ;;j.(C, 50 r,.~ n· u

COMMENTS:



ExpJain: _'}<f Is Not Apparent

GROUNDWATER SAMPLING FORM
Kellwood OUZ/OU6

SAMPLING LOCATION: i.e, odd 5../.." DATE: ,=f -/8'-(),/

MONITORING WELL !D: I'll W I (J .3
--'--=-=~'::"""':::'-_-----

SAMPLE!D: ,"11 (,J iO 3·-{,-w <.J1-t!'9tJ3I1?'
SAMPLE COLLECTED BY: ??,/?.w OrPaTSOnS

1. (I WELL CONDITION

t)4" Locked [J Unlocked

Well !D: [ Jls apparent

Casing Condition Is:

[ J Deficiencies Corrected By Sample Collector

[ J Well Required Repair (Describe)

Z. r ) PRODUCT INFORMATION

[ J Product Observed (Describe)

~ProductNot Observed

3.( ) WATER LEVEL

[ J Water Level Measured At "1f,2SF:et Below Top or Casing

[ J Other. Explain

4. I ION-SITE MEASUREMENTS:

METERS USED: is/g-£ .&Jio-t"'''' Lj/O
METERS CALIBRATED? j(Yes [ JNo COMMENTS:

Yolume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

1.1"7.~
(uS/cm) (rng/L) (oC) (mY) (ft) (gpm) (gallons)

±O,\ ±3% ± 10% ± 0.2 oC ± 10 mY <0,3 ft

08'10 Ci~~tI II! tfyI¥! L. cr~ ft&'2- 3, o~ 1~-7 -If. '>I SIX?$' ~':S-
o~v ff...".. ., JV~"'>t'" ~,1Y 8'Yt ":Z.ZJ Ib·3 -r~,o .~.!iJ~ 3--5-
piJP Ifl" ....... J1}VYtot l/ ,tlf rr~3 '3 't.f1 Ik,) -('3,,,-- Sf.{,~ 4,j-
oS(~ (!t~&-v i1J~~ t,Ji'i ;]'(,..S- 3 r$"z.... /~,"3 ·,1'11"1 51·5"7' ~
oa-W Cl~ ..,v !V.;~,,~ , /itf kC,k 7, ,lno /(4'"? -13.3 5:3r28" Y
09tN 'Ci~~,/, AJ'_># ~,9'l 1f 7tJ ';S 1(, t/ It ~ '. (.3, '3 5'.3. 7S- 10
()Ijl~ Clu.v· iJ~(., (Y·'19 nl ~,'::;3 li~,~ -/2,4 5'1·00 /;2.

~120 f'.i~;...v IlJ~." I ~,~ q]tJ 7,.;;;JJ I" t J ·-;1~ fJ-zt. en ,,/
b ct'¥; Cree. { N.-.J. i: .4.~ K7v -~r'l.5- It. V- -/?,,~ j-J.¥j 1.5---

(j 11./0 (1/"I'J Ai (]Y\.r t.1l'1 f?1Z .s ,s-r jj"b- -n,3 I~~/'" 1&
tJ!1(.j", ch=>" ,j,'Yt'of' f,;"qOj ~?: ~t5-f5: /~'..2. -/3." II)~.&.{., l-::r

COMMENTS:



SAMPLING LOCATION: 1"'110/cJ

GROUNDWATER SAMPLING FORM
Kellwood OU2/0U6

DATE: 3 --f/~CJ 5'
MONITORING WELL ID: rn WI I tJ U ()
SAMPLElD: y\1W /0 a(3 -C:tt!JOI' tJyr>31/
SAMPLE COLLECTED BY: L 0-/c...w of Parsons,
1. [ I WELL CONDITION

»IfLocked [] Unlocked

Well ID: [ 1Is apparent

Casing Condition Is:

[}if Is Not Apparent Explain: _

[ ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2.1 ) PRODUCT INFORMATION

[ ] Product Observed (Describe)

It>(Product Not Observed

3.( ) WATER LEVEL

'i)'fWater Level Measured At J, ~JFeet Below Top of Casing

[ ] Other. Explain

4. [ J ON-SITE MEASUREMENTS:

~{.S': (' 0--)"
METERS USED: 0 .

METERS CALIBRATED? ~ Yes (J 0 COMMENTS:

Volume
Time Color Smell pH Coocluctiy;ty DO Temp ORP DTW Purge Rate Purgw

(Jff&7
(uSiall) (1IlIlfL) (oc) (mV) (n) (ltl"") (llll1Ions)

±0.1 =3~ * 10% ±O,2oC ± 10mV <0.3 n

OX',)J) 7. J.,t/ '7 ~ 2.- 1.0'') It ,"I -/1·) /~
V'&]D ~~.~(..., IVVhE' 7.2k 71. &1 () '17 J2 .!:,. '-21. "2.- 15~ /'51 '?O
O:'¥f0 . , It '), z, /3' J 057 /1 1t1 -.J..I,s· i)41 ' J._

,~ J

c>K.)ll \ " 1.27 7.1 Cj () ..C;__e,- /?z... -.2/.<,- '2:2.87 60
OliN, ~ .

" 7,2,7 7:J.f<" OJSl> 11,0 -,;J./.7 X7ct '7.S-
0'110 '. " 7 Jet 7'2.8' 0. ."11:- (2 S- -22.3 d5'.3t? 90

OY}..f>
"

1'1 7,Zff 7, Lt-J [). (.; '2- /2." -:)./,9 3i,yo //0
0)30 i' " 7· 3t' 7Jk O,LI7 /3,1 -22.~ :BSR' I~O
ch¥r; \~ It 7. ~I 72 L I 3t) 13, z. <2i·(/ 7ftJ,t//;.. 11~
07f/r ;' " '7 ?l/ '7),,(..- 1.lRo 1'1,2- -,15"",0 1<':/,,,,,' 1'15-
07:jZJ I' I· 7·36· 7v.1 I. 7~ It/. z, '-,j.,~. y :~7,(jI-z... /5"2>
01~' .. " 7. t{(i 7 Z"t-- ,.). ~I IL/. Z- -)jj:? ]!5:/f-j /.j-s-
1'7?-:; I.

I,
·7·~fv 7z...-z,. 2. --;;7 /t!. ?- .. :"'1'" 7 ~9. 7§~ il",c

Fvl:.'t;) I

" 7.f./.( 7'2- Z- .'J.,~I Itf.3 -:J. '7. -z...14/.&3 1/~'5
Ja 10 '), «{" 721 'l,IL/S'- /1/, z, ~)2,v 4J..C;c Ill,;
/O'ft S('" ..; ._< ~l.o r&'~ I/,,~ eJx 3J:.s;- /10
IriJl) (L':.JfYl :-l')"'~ -I. ~ f "1<1.J Lj·3CJ /'1.J 3].'0 ·jS.r/(- I ':If
/oi)() .. ~ 7· <(f -:r J./ 3. l:!5 JV'~ , 31,(., 3Q.~5" Jr.>o
IV)~ ., (, ':/. "/~ '7 "J. / J. L/f }'i, ~ .-)C). y 3~ '{ y IX' 'I
/loa lo~ ~/ 7'jel 11;) ~·v f J!t. ~ ··7,Y./ :3L~ .etc) i&'R

, L 1 h ' - CJ. A [4." tCOMMENTS: wL mrW .)'•..".,t!.v ... oPt' - c. /l/l.i'j ..).zy Jt...-t" .. o?-"

1/;;. S- C.(.,,,.... '1/t-"'~ '7,%' 72./ ..z ,J')" I 'f. 3 -].], J ?6!rr Ilu
if If? " " 7,']'7 flO :;.3'-' /'f.3 -27.l-- J?-)1' iy~.
III~- I, II 7.31 'I'U J.,Jr 1''-{·3 -~7r f J&,1ffr I~'"
111,v " I, 'loY? I'Ll /l.'~ /43 .!-(." z. () /7~~2t,7

P,-:"'1' IV'·· ...

tV-)".;. Jr .,;',,5r4 # "



GROUNDWATER SAMPLING FORM
Kenwood OU2IOU6

SAMPLlNGLOCATION: (V) 42C DATE: 3-,2. -cP 7'
MONITORING WELL lD: (VI1..tJ,;l,'T,;L-
SAMPLE 10 m t.,.) ~6. R - ifW 0 I '·0903 0 /----

SAMPLE COLLECTED BY: Lcr It-!-1./' of Farsons
I

I. 1 J WELL CONDITION

q{Locked [ ] Unlocked

Well 10: [ ] Is apparent

Casing Condition Is:

~ Is Not Apparent Explain; _

[ ] Deficiencies Corrected By Sample Collector

[ ] Wen Required Repair (Describe)

2. I I PRODUCT INFORMATJON

[ ] Product Observed (Describe)

lYproduct Not Observed

3.1 I WATER LEVEL

~ Water Level Me~sured At).7. 7J Feet Below Top of Casing

[ 1Other, Explain

4. lION-SITE MEASUREMENTS:

METERS USED: ---l-L(~=-.:/_·--\0&'::""'"...I.S__----"'3..L;;;;;..e=&--'-k-----'-'-.....,.:..::~.c:;.Y1'__J.L/__'_I_=c..) _

METERS CALIBRATED? )(J Yes [] No COMMENTS:

Volume
unit! Color Sl11tll pH Conductivity DO Teii111 ORP DTW Purge R'Ce J'ur-ged

/'110
(uSletn) (mglL) (oC) (mV) en) (gpm) (llonons)

,j,O.1 .103% .,10% ±O.2oC ",IO,nV <03 n
ll:/IW IOJ..: f I{o{,/1 )'11 M~ CI.13 1&/ f).O< i?lt> -It:; "3 .:p.H t.t
;'t'30 tRP,w- MhI R.-tl 1.."13 0.03 /Jt.\ - Sfj.& :311"£:'0 :7-
)tf4<J ~ ILO':..' 1·QI ~ '+:2. (l.o1' l't. "1- -S".~ .n. ...,...; II
,~t~ ~ <Jb"" \'I~ h&Jb 3> ..n· o.~ /'+, I ";~•..l.fl,,. 'Is'. Co 3 I-k; IB
I~vv c.~~v l'IlIl} ( 7·S:>'" 4.c)~ (). C7 ;?. II./; 2- .-JJ,~ ¥ ~5

I~[LJ {'lay V)J ,\( 1 ,log, Lot 13 p.") ''1.2 ·1."'.0 '17 yy .)1
/520 tic+- I'\-u,,-/ ··7·s3 4~7 c . .;)3 'If, i ')1'6 1;" :}2- q.:;z

IS:~~ <-I'!' ,- 'lv.\.( 7·S~ -!1-t" B O.:t Hd -35.0 S "f,sc,' C"3
IS1fo C/( I' 11/10'''( '7. t./7 tf./uc/ C.O (p /4-.1- .-J-ii.1 55; t/':1 fn7.-
I ~::;tj ') (! >'&. .. ,V,''''' ..( I. t.f5- tl.rlf. o,c' 7 /4. I -.171 55. t.~ 1.&
15s"b ('''''''' ' 1M ."\A r{ 7.f~ 4~f n C'J- 1'1. -z,.. ~J...1.".7 5'$~43 ' U
I r, 'jl:; 0".. .- IV~"'I. ..! lA~ 4:9~/ O,e; i 'T."1..- -).<.., t)c.;~S-1

COMMENTS' I weiR. ,,:ItA.f'<-t 5:< ,I}



GROUNDWATER SAMPLING FORM
Kenwood OU2IOU6

SAMPLING LOCATION: 0. \..0 1-- DATE: :6 -.J. -U'''j

MONITORING WELL lD: (n Lvr '1.3=-
SAMPLE lD 1/11 1..-)'$T:"(;'U)I"J-C~01t 2-, /~ - ~ . ,
SAMPLE COLLECTED BY: t..A..rf!c-'--' ofPnrsons

I

1.1 I WELL CONDITION

t1Locked [ I Unlocked

Well lD: [ lIs apparenl

Casing Condition Is:

~1s Not Apparent Explain: _

[ ] Deficiencies Corrected By Sample Colleclor

[ I Well Required Repair (Describe)

2.[ 1 PRODUCT INFORMATION

[ I Product Observed (Describe)

''Y Producl Nol Observed

3.[ I WATER LEVEL

'M Water Level Measured Al ]0,7"9 Feel Below Top of Casing

[ I Other. Explain

4·1 I ON·SITE MEASUREMENTS:

METERS USED: 'is' /<6,5- Be<,;:: <-'1 C ~ Y/0
METERS CALIBRATED? ,KJ Yes [ INa COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

(uS/cm) (mglL) (0C) (mY) (ft) (gpm) (·allons)
ij<..}~ >001 ±3% ± 10% >o02oC >0 10mY < 0.3 ft I -::.L-

Li5'7 ilt' IfrLvI~' 7,5 ~ ~()5
;

0,33 /3 /Y' - 3/·Y 1!7"J
._~-

/ViMo; /3
()·J8'

"
' I f,1& <11 O,O~ J '-/' () -799 1/, z:;- /,2-- ~s-

I L)')- II 7,..) J-- 3[f7 (7 O~ i4.rJ ·-32..1 JI 4D1\ 7f,() J

rLl-5' 0' \ . 7.'1~ J/-CjCj l).O-'J--- /'-1,( ) -lti, u L//.tJJ -5U

1:\t')S' (11"<" ( VJ ",""-"- "7. I! (. ~~bL b 0 ~> /3 COl -}S',0 4J.?- '3 03
IJ-lf)- rtr.. I' fJ, .....c 1.+5- '-i'1?f O.D~ H,o -.2~ c) IJ,.)'<} 70
12.55 Lle<-o" IV&"-v-.'-l rA7 .1-./ 1'1 () () 2- /1, () -1.~> 7 4).., +.:r . ;:;7
(30) ;( '. 7 '.~

"0/ o,o'-f /4, () -J..C;;--, 0 /-f~ fPJ 97,tiS
;'15"" " II 7. -+ S- Sou () (J t.j J~.o -J.7.t.J 4). 7tj ! 05:(
1325- II II 7, '1'-1 Sol 0, () / l1io -}<t.l f 11.·7<6 /}...O

COMMENTS:
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~
~

~

~

~
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~
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~
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~
~
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~
~

I~
~
~
~
r2-o
/2-'(
12;1"



GROUNDWATER SAMPLING FOR1\1
Kenwood OU2/0U6

SAMPLING LOCATION: (hl.t)-S DATE: '5-1(41-3-/2-0 7
MON1TORlNG WELL!D: m(.()s tL B~ _
SAMPLE!D: ;11 WSUB-(;..wOi -C)c/,cO;:sl "2-

SAMPLE COLLECTED BY: "C:"'/L-w of Parsons
I

I. I I WELL CONDITION

pel. Locked [1 Unlocked

Well!D: [ ] Is apparent oIs Not Apparent Explain: _

Casing Condition Is:

[ ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2.1 I PRODUCT INFORMATION

[ 1Product Observed (Describe)

!)(Product Not Observed

3.[ I WATER LEVEL

j\] Water Level Measured At afrO '(Feet Below Top of Casing

l ] Other. Explain

4. I ION-SITE MEASUREMENTS: ,.-

METERS USED: _V.~2:>".;:--=-i..:><~,-5..:-..-._---::&~,=--=J~·:..L-/"l.7....:...i>-:....:."1.:.---.:J.J:....L...:./""::'{) _

METERS CALIBRATED? !Q Yes [ ]No COMMENTS:

'-rv .~ H ;c·.d
~( ·1.

tC-i,r '1 ..... d
..:. (t

'i7.. ... '" ~./ <.'/1:.

COMMENTS:

Volume
Time- Color mell pH Conductivity 00 Temp ORP onv Purge fble Purged

(US/C111) (nowL) COC) (mV) (ft) (~DIIl) Cs:allons)

11'1~ :0.1 =30/. '" 10"10 * 0.2oG : 10mV <0.311

It:? ~ I'" //<./ tI" ~/ '73'l' 7r;f ·7.5'5' ;t;, s' -')"7 'I )v.{). :.rr~,lf"L

1'2.10 \ \ .' ,. I.;" 't/j) t:,' ,I '"I tJ· t) .. 1<-,f. ).0), I U J.t
1/ 3~jI) I( .1 7.)(.0 ':JaJ 'J. iJ. -/ 13, ~ .• 1.6. t. 1-::'1.{• .,r 'f.~ -

)1'1 tv t\
\, t. 3~., '7 2 / 4,0.(( /~.7 -,)7. ~ ',' <J- ;.r,) S.D

lY'fo '. " -1·3 I '7,.}. c;, 3. l? /Li.G -2'·;-'-/ ,it. .L.jlj 7.C
i51Jj- f'11 I I fro. II 1, 4-~ "7 t;!./ ~ I~-l../ i'f. '1 .. .?.I.. () 37.24 if: S--

II tilJD I ( II 7.2, J 7. 3 t;.. ..:.: ,kl 1t/.7 ·~.?.3 b 10 iii /1
tJ7-S3 Kc 5. ......... t' 'p'l-L NiT' ::<'~7p
(~C(. /VI , I ;.( II // 7, '·LL/. "I...{; S"- :1. '7SJ JL/,~? - 2.2. ,,; :Je.,!' (.. /~f

t;(';§ , . ,. .' '. {.t,. ~ 7\9t' il../1 1 -2.z,~ 17.7;;.. /6''-I '~.1

,? rti)
.. fo '1. ],. 3 06-. (' J, ...;:-, /;1,,1 -~ .1... ji.J'I l'-; . '1

0<':5/5- /i /' 7,2. 'J (-70 17Y' ..J(. '/ J9.t:5·· Ib
c~ 10 7,t-v ~1() ~/)L;" i 3,1 .- AI. , ~q,/~ I~, z..>-

lOS-AS 1,2. z.. 1.& 1-- -? , 1.1 {" 12, l{ " C;-. 5"- ?>9,2J/ II, /$./

"-,, :·f' .1;)5" 7<'·' ..~ c/O 14,<.- ...:,zJ,'y ~ ... 1...1- /&:0IP !

--

~ .



GROUNDWATER SAMPLING FORM
Kellwood OU2IOU6

SAMPLING LOCATION: Yl1 LV Ip DATE: '3 -9 -tJ i
MONITORlNG WELL !D: 1/111 LJ h (2.....
SAMPLE 10: M W "2 R..-Cl() 0 (- 0 iO301
SAMPLE COLLECTED BY: LCe II- LV Orr.BOnS,
l. I I WELL CONDITION

i)d Locked [) Unlocked

Well !D: [ ] Is apparent

Casing Condition Is:

)<l [s Not Apparent Explain: _

[ ) Deficiencies Corrected By Sample Collector

[ 1Well Required Repair (Describe)

2.' I PRODUCT INFORMATION

[ 1Product Observed (Describe)

l)q Product Not Observed

3·1 J WATER LEVEL

[)1Water Level Measured At Iu-:2l ,0 3Feet Below Top of Casing

[ J Other. Explain

4.1 ION-SITE MEASUREMENTS:

METERS USED:

METERS CALIBRATED? [ 1Yes [ )No COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

I t ,",y
(uS/an) (mlllL) (oCl (mV) (ttl (gpm) (gallons)

± 0.1 ±3% .± 10% ~ 0.2 oC ~ 10mV <0.3 fl '.2

131.0 IJ3·l{-3 1 1;2.0

1340 If 3, 7s- "3,S- /~()
I\~) 7-'57- C;1<; /./)0 Jlf.J, - 2fi-_:;:{ In .70 ~ ..... ~J:l

ll/os' '173+- Sli' 0./ fa I If. (;1 -1..¥~ {I'f. ~ () )/) ~~
i'-I,5" "1-?f? 51-5 o·o~ )'f-u ...29·0 I,~·I'l 'S. :) 10A

I'tJo 1·~ ~J5- O·t7~ 11·/:, -ZJ·S )1 2.3'} ;{-'S' 31 '-f

''-Vt5 1- /..1 (J c;,..~.. D.()"'j (Y·b - :)q. '\ I!J.·?] ).0 3.:1./1
14 3 '0 7·13 ')/< tJ ·0'-/ I,/,j- .-:J..C;, tJ (I :l. .. '" ( -;,0 )t-H

IY3-, 1·H . '7/0..1 O-oi}... Jy. ') -u·'\ II:t"3 ].0 359
!INo }. 3~ sIr 0.02.. Ilf·'y ~2-8'- 0, , 12·~tJ $ . ...; s7y

COMMENTS:



GROUNDWATER SAMPLING FORM
Kellwood OU2IOU6

:::3 . Jo/')CDATE: . - (L ""\/ ISAMPLING LOCATION: t'1I'lJ2h
MONITORlNG WELL !D: (}1 4 ~ fa -SLV
SAMPLE 10: OJ U) (12 SW:{;-cV 0 (- C2 '103/0
SAMPLE COLLECTED BY; L.tr L-W of Parsons

1·1 I WELL CONDITION

[~Locked [I Unlocked

Wen 10: [ I Is apparent 'rlls Not Apparent Expiain: _

Casing Condition Is:

[ I Deficiencies Corrected By Sample Collector

[ ] Wen Required Repair (Describe)

2./ 1 PRODUCT INFORMATION

[ 1Product Observed (Describe)

~odnct Not Observed

3.( I WATERLEYEL

¥ Water Level Measured At 7J..~ Feet Below Top ofCasing

[ ] Other. Explain

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

uS-oS"
(uS/em) (mg/L) (DCl (mY) (ft) (lmm) (gallons)

/ ±O.I ±3% ± 10% ± 0.2 oC ± (OmV <0.3 ft

iJ~/~ I/~ ntH.. ( f'-~.3 ~J.' p. :22- n·y- -fr.Y =R. Of) SS-
06')5 .. ..

E·"Ol. 3 'II () ::,~ 13." -"i1-S- -t¥':t;'o r;-~5""'
ir(J, .~ ,.

f·t? '1'~ /. '2. S' I~· ;;L -105. (, 1'.7,t'.9" -:7• .;,
tJ~1f ~'- .... ~.~S" 35 I ~·71 I~·o -·n·1 5J.~ I~

DH1" c, 1\ f. (;0 4~~ 2.~~ 1"1 -j,c ./ 8't,'7/ Ib
tJe;r;'i ~( ... 1'1./tf bel :J .CJ l.j 1"(.11 ~.(, ~k'31 ~tI

tJe:;, ,- ., h 1.13 hj-O 3/1tl /Lt." -11.2- K1·;J..~ tA.5
O"i'l..K"' 4"" 'I 7.( I "10 z.,- ",SF N. ) -/(, '''I f'7 . .., 0 :t~

t~~) "' -I +-.l~ Cr'l-D I.kfv 111.(./ -/+.I r/'-l"1 3-:2.
co, c.(f '. .. 7.(L

to? " ,/-"'0 1"1·/ ~J{,.y '10 ,ss j(,

octrr ...
t'J~ (,11 .:L. '1., -1 If.(.f -/7· I qt." --to....

I{)Dr; \ ~ 1. j:z... (.:11 Ij.'l~ M·I -ii· -:, 'II. q I W
;olr " .. f.1I 14B"T LI.1i-~ 1/1,( -I(,·~ '1;l."I.! "-ly
I/tQ.S It. " '1/1 {,.f"f If;. y" N'I -/~.f, 'U .fi'CJ "-.l.--
1~'3~ I. I, 7.(2.- (PC':) 4s'1 l'1c/ -/~ .b Cf3·l!5 5<.-

1045' it (,( "1-_;0 1-09 o..{.~ 'f ''t-, -/b, \ ~),II (PD
(<<; s-() (.

;, .-:},f 0 TOIJ 5,/8 (4·1 -)!.t.$( q~.ocl ~.J

't;) ')i; « '1 1du ':I-c L.) ~"Ci 1'/·/ ~,r'f l.fi.~3 I c.~~

COMMENTS:

4.) J ON-SITE MEASUREMENTS: •~

METERS USED: _¥-:-£_'_(...::....f_)__----:::&:::....:.....:G:....;.I:-..:j/n_c._..... _L/---,--(_D _
METERS CALIBRATED? ~Yes [ ] No ../f-<

~.-
...£6;=-

4{.s
- 9,0'

~
~

~

-frf:5
~

~
~
~
~

COMMENTS:



GROUNDWATER SAMPLING FORM
Kellwood OU2/0U6

SAMPLING LOCATION: [410 <0 DATE: .3 ~t-o '1
MONITORING WELLID: yV1 0 fR -tiL S
SAMPLE ID rnw (P (,t !:>"il-WC' I - eti"3D 9
SAMPLE COLLECTED BY: b rrlt.. i.J of Parsons

J. I I WELL CONDITION

NLocked [] Unlocked

WeIlID: [ ] Is apparent N Is Not Apparent Explain: _

Casing Condition Is;

[ ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2. I I PRODUCT INFORMATION

[ ] Product Observed (Describe)

[\:1: Product Not Observed

3. [ J WATER LEVEL

I)t'l Water Level Measw-ed At t/7. if:;-;'eet Below Top ofCasing

[ ] Other. Explain

4. I ION-SITE MEASUREMENTS;

METERS USED: _V.....S",-,·,=-'t..........S,--__.....6""-"'-Cl--"I.i=::;-!t'-"VW:..:....:-_1t~1J'----- _

METERS CALIBRATED? ~'Yes [ ]No COMMENTS;

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

'i1frJ
(uS/em) (mglL) (oC) (mV) (ft) (gpm) (l!illlons)

±O.J .±3% ± 10% ± 0.2 oC ± 10mV <0.3 ft

jDOo 'l·U 5"5'2.- 1·«1 Is. r - 2z'1 4¥.~ . I
/(11 I? '/.29 ')- Sr{-) 7.~{P / ?,{;, ")],7 S).x9 'Z.-

[I) ,-v '7 jJ ~CJo 8;~'-l- 13017 -z '-i ,,J, SI,0~ Y.
/0,-/0 7.3D ,Ij-~II 7.11 13,s- - :l.L/. .., ~, 'Jff ""!..';;-

/t. SO 7.3/ 5')2- 7, ,:z,.. /~.b -(~tf.~ Sj.3s- ..s' s--
11''lO 7'31 ,\''j'2- 7.(3 ,3,7 -?tll<- t;/) .feo C·S-

111'0 j ~o '5'14 7;/4 1<.. <t .•:J.-f.5' 51 r l O f
/t4J 7. "3° C;'lS 7.o.S-'- /3. '7 J..~,' 5/.4/ 9
fi~i) 1-32 £'1) {,. '1CI 1"1 -2$", ~ )/15q 10. S-
i2..w -:J, ?,? 5""1 ~B' I'),?- -Z)'·3 PI'V\«. ~ (j,L c.'V"" \\(c. !w,.

"1-,3~ 5'i'5 (,. };1.. 13· ?t -.2c:;.v
v

If. 'i"LiO
/2Z0 7,3S- .~-'1S ~ .&-t, 13,1' •;2.J,-z..- J.3
I Z.'Jp 7.Jf S1S- '.1~ 1~,9 -r28.7 13,5-
!1'-,'7) 7.3" ~S-4tJ {',99 I'!J M' -27,1 /~S-

1'400 1.~0 s-ry ?) t, r&jS- r~,sr ·--':11,·z..,.- /k
I?,O 7-35 :A~. 1.:sS" 13/1 ._;zt.~ 1?-
/YUJ '?-3& 5~'1 ~·8;;" i?e, -2--:}.0.( /8
133'0 7'31.} 575- '1,1<1 JIf. c ~2', q... /q
/3Lfo 7. 3tf S'1tf 7.31 1'-1,0 -;}. (..,7 ;}.O'
,350 7,3'1 59¥ 7..~t. 13·r -~?,"? 2-/

COMMENTS;



,,
!

Explain: _

of Parsons

l)d Is Not Apparent

GRO DWATER AMPLlN FORM
Kellwood 0 2/0 6

DATE: .3-2"3 - C(
MONITORING WELL ID:

SAMPLEID:

SAMPLE COLLECTED BY: --='--"-1'----'----

I. ( J WELL CONDITION

[~ Locked [] Unlocked

Well ID: [ ]Is apparent

Casing Condition Is:

[ ] Deficiencies Corrected By Sample Collector

[ 1Well Required Repair (Describe)

2. ( I PRODUCT INFORMATION

[ ] Product Observed (Describe)

'YfProduct Not Observed

3.( ) WATER LEVEL

[ J Water Level Measured At 27. 73 Feet Below Top of Casing

[ ] Other. Explain

4. I lON-SITE MEASUREMENTS:

METERS USED: l({; i f) T3e(.kvn~;... If 10
METERS CALIBRATED? [Xl Yes [ ] No COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

)/37
(uS/=l (mglL) (oCl (mV) (ft) (gpID) (gallons)

± 0.1 ±3% ::I: 10% ± 0.2 oC ± lOmV <0.3 ft

/1571 7 .7tf- if 7 7--- 0.1)' J'-!' t./ - b"2, ,~. 3(,(,7- /s-
11.OcJ 7,7/ 171..- D. :J..)- j 3// '-~-I, 7 37, ~.s:-:: 7 .25
j''l--iL? C/L'U-- ,J~,.J1c -:j-~~ ;'08 rJ.1 ¥> 13 r 0, ·-43.~ 17- pO 3f"
/}./1.() '1. . '1·'-/5 5'2.-';' O./Y n. '7 -)'1·7 so ';;"5 ~5
~;) \. .... 1'37- £;3S' 0'/1

/'1.1 -31.C) ~2-(,'-( s..s
)'\..--'iV I'

.. ':j 3(- S? 5' {)./O l'f·' '" 3, .'7- 55,~2... ~5
,1·9 .' --:r3( S'L/;l ILl,a K0.1 0 -]::1. '/ 51·)6

I~()<J "
l 133- s5 v 0./,,- 1'1. v ---JI.< 5')./1.- 'to

J1/o 1, '1 "31 Ss..> (g.1/ \ 1'1·1 -::) C. 2- l-P -5-+ {oj

I~z.o " T >0 5S"! o.d (~ll ·-2'j.,3 L..( ,oS ( /IS\.

f7?;,o "
-( 7· <...., 5(,1 D·ff 1,(./ -2<;,1 {P;J,57 U-5

i)'~( .... '\ 1·,L.f" 5ftD ~.{ C. I"P, - ).q.l c".,.. ~~ I~
I:' '{'" " -, '1·"- "I ,'1-0 C' ,}If Ill. :> -2{'·9 ,,~ ·"/1 fL{5

COMMENTS:



GROUNDWATERSAMPUNGFORM
Kellwood OU2/0U6

SAMPLING LOCATION: ivtw 7 DATE: 13 ·-If.., He> /'
MONITORING WELL 10: 1"Vt '-t)"7 tt. (2
SAMPLE 10: I11w'7 4.$ - C-u)t'J(,dio31/.c
SAMPLE COLLECTED BY: U- / L-LJ of Parsons

j

1. I I WELL CONDITION

urLocked [1 Unlocked

Well ID: [ 1Is apparent l)('IS Not Apparent Explain: _

Casing Condition Is:

[ 1Deficiencies Corrected By Sample Collector

[ 1Well Required Repair (Describe)

2., 1 PRODUCT INFORMATION

[ 1Product Observed (Describe)

j>(Product Not Observed

3., I WATER LEVEL

l'!Water Level Measured At 7· f rFeet Below Top of Casing

[ 1Other. Explain

4., ION-SITE MEASUREMENTS:

METERS USED:

pt
~
~
-H:r
~ 
~

~

-8-C
.~

~
4~'

COMMENTS:[ lNoMETERS CALIBRATED? ~ Yes

Volume
Time Color Smell pli 'oJldJlerlvity DO Temp ORJ' DTW Purge R,te Purged

C23 I- (uSlan) (mgIL) (oe) (mV) (ft) (gplll) (~.lIons)

± 0.1 ±3'y. ,1,10% ± 0.2 oC ± 10mV <0.3 f\

12¢.:i VI! i(l,~&i. -rt::;I1;rn1' /P .eif? &5<&- O.<1b tZ. { -7. i f,1S- 8'
/2.55 I' i. 7,// [SSe, 0.1'/ /"2.. -z.... -/5:"2- c;. zl /b
f¥ c.t~1" 11I0'V''(. 7.21 8S4 o .1?J t'Z. "2- -dO.~ 7'.:~ :~Ji
r315 (~ ~, 72-7 £"s:S- CJ·q/ ,z~ 2- ._,;l." r ()

1C:;,Q7 3'2-1-
J3;J..') , . I, 7-'I() @S-eJ 0/1.3 12.;2- '-30 '7 9 t.f1 'iF
[}'W- I ' \. 7."?·';o a5~ o.Cj I 17.~ -.).9.0 9.9 /1 ")
111~'<,- It II 7.37 ~_LJb' 0/;; fl. ~ -J-q.S(- 7·S-Z-- 4£.<;,1-

COMMENTS: Cc{f'f. e:,f-eJ (115//1'1.57')



SAMPLING LOCATION: 111 L0' '2

GROUNDWATER SAMPLING FORM
Kellwood OU2/0U6

DATE:

)I] Is Not Apparent

MONITORING WELL 10: _....:.n_I1_VJ~'if_l{....:....;~:::.· _

SAMPLEID: m.L() [{ L.( .s-CrlJ /.- 09 OJ#.3
SAMPLE COLLECTED BY: L C .1,- Lv of Parsons

1. I I WELL CONDITION

~] Locked [] Unlocked

Well !D: [ ] Is apparent

Casing Condition Is:

[ ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2., J PRODUCT INFORMATION

[ ] Product Observed (Describe)

~ Product Not Observed

3·1 I WATER LEVEL

N Water Level Measured At ~ I, 2.5 i:et Below Top ofCasing

[ ] Other. Explain

4. I J ON-SITE MEASUREMENTS:

Explain: _

METERS USED:

METERS CALIBRATED? l><1 Yes [ ]No COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

(uS/em) (mglL) (oc) (mV) (ft) (ltllm) (Rallons)

±O.I ±3% ± 10% ± 0.2 oC ± 10mV <0.3 ft

t1f>S7J hI.JS-
01°0 (.,1('101 l~;; "of -:r z'v it32. 2-.z.g li·5 --1-1. if &&.13 ;).0

[(7q /tJ ,\ " 7,/~ 1 "1J z.''3~ lif.-=; -'2--(.0 t,,,,. rJ }.s
otl'U) .- .. :(./1' flO ;J ,4 JIf.v -l-J. :L tpf".43 ,. V

t·c.] 30 t, ./ 1-.1' 'ii;t~ ~.'1:J. I 'T. l.. --z..z,1.f '-;·3<1 ?-O

cC;"(" "' .' 1-.f~ e.~iJ 2.-'!J> ''f,b - z.z., ,',,15 10.0

""'if 511 ., .. "1-> 1,$ R-;D z.. 3'}- N.:} -Z-Lt c.."1.~J f'1. v

/00 0 .- .. r .• S f3S 1.. z1 Ji·1 ·l,.~ 'to.U /'t.'
lotH;' ;. .' 1· I!> g,?;./ 1.'1.-'" Itt·? ~Zl. ? 10.,..0 IS:o
IDlt7 '. " ;J" t)' fiJ3 0 '2-, ,~ N--:J -2.1.1- 1,,1. f2.. ie·1:
10 I S- .- ..

"1·.1 ~ ,t; '} ( z...le ILt .j' -'Z.j.~ IF 1· '/1 /0'..0
1t.,U; .~ -' 1·1<' P31 l..-IT N1' -u." -::/(),;; =7- IR.. O
(QI.< ' , ,- t·l~ e3 \? 9-.,') 1'1- 1 -1-(.(. ~'1. ,,8 19.~

10J.:> I' ~ 7" '.> \"') f ,1,J~ J'i,~ .' 2/. C) &~·rl ~.o

1/0> S' r. ,. 7. J'-j f"'~ 2...t:>[- 1'1.1" -z./· ') t'i·'-{(, JZ.I.v

COMMENTS:



SAMPLING LOCATION: fl1 "'-Jq
MONITORING WELL 10;

GROUNDWATER SAMPLING FORM
Kellwood OU2IOU6

DATE: 4 it- SO:- 0/
mLJj R

SAMPLE 10:

SAMPLE COLLECTED BY: ~ G- L t..J ofPersons

I. ( I WELL CONDITION

f<J Locked [ 1Unlocked

Well 10: [ 1Is apparent '')<1 Is Not Apparent Explain: _

COMMENTS:

Casing Condition Is;

[ 1Deficiencies Corrected By Sample Collector

[ 1Well Required Repair (Describe)

2.( J PRODUCTJNFORMATION

[ 1Product Observed (Describe)

£}Q Product Not Observed

3.( I WATER LEVEL 112-

~l Water Level Measured A.1f/J;<. ),D Feet Below Top of Casing

[ 1Other. Explain

4. I ION-SITE MEASUREMENTS:

METERS USED: ---,Y......;S",--,-i_7f~Se-- E5_e._L-_k_·_i->'7_4_,,-'/f'-'e-/U_- _
METERS CALIBRATED? ~ Yes I 1No

Volume
Time Color Smell IIH Conduct;"••,. DO Temp ORP DTW Pu,"&eR"e Purged

Y:J.)"
(uS/om) (mJl/L) (oC) (mV) (n) (gpm) ~.lIon,)

±O.I ±3% :10% ±oO.2aC ±IOmV <0,3 n /' ·7
IrL.:>.-''- - ci'f-v- (v ....... 'C 1·~s 7.-:At./ I. '70 IS: 3 /!J(f·7 11f.,. [.If ~ /1
CfiI) q~GI 13'7--' /'),/3 i£3 -/S'l.3 I iI.&'1 '?R""
1S~- 'I. S-I .2S'J- O. '-Iv 1.5":.3 -i9'6; ! ilv, 73 5'7
/()V!I- .Llz" .Q~~ DDt./- /5: cf -) ifq,c) 111.C,7 / .:z, .::&:. / b
(O/t; ( 'S,s- ;)..fc 9 0,0* /.50 -/tfo.o liS-,OJ I, ~ ~-;

j D1.c;, ( "~S- J.(P,~ OC1-;S IS';/v l-irD,! (1'1..~S I C& Y7
h,Jj~ 'r?'! --VS'I o IS- 1$,'- -t,,5,cf /;;.~.7..7 I, ~ /I.S~

If) L{5 7.~:3 JfSS- O.l~ IS-' 7 ':5~,5" IJ...c).·L ,\~ 1.'>/
foS-s 7·7iJ 471. CJ, (7 1,5':'1 -S7..<r 1/,7.7' If,; 11'7
}J05" '?"'S- ./IN tf), 17 /S,f(- -iff/.S? /..lC(.7.S"' (.0 J &> ~
J11<:'/ 7.{p( Nt&> 0.'7 IS,fj -'-It,.. ~ I ~IJ :Jk ( '" f 7 q
Jfl.') 705,5 "feB ('·Il /s·] ,-~, jJf1.~5 I.l: IB5

/!3t{ 7·JT '-I'io ()./,? 1)·=1 - i.p-/.cJ.. i5(.S] I.~ I'll
il'1,), Tn 'fa.6 0'· I" ,5 1 - '-1'-(.? 13~· tel.. /.1 ale
\(~..; l·r !l.. '1~f (J.n IO··'l' .. /1, S f3('.!>J,. J '1 :1..:;,'1'

('Lcf 7· "Ie S0/ ~.. ( ~ 1<)·8 - J9.'j Ij1- 1<.0 /·1 a..H
I i)/v 1. -{ tI 6~S o'(&> /S-, J3 -1t;,p "/n·oS" J.tJ ;1::;'-/

COMMENTS' 3
(' ...c(.!?, .....

I

F(;I1.J.,)"';~o.J: r ·~~/l.-
.' i'?"? / i.-''l,y/ll...... pv"/ "



SAMPLING LOCATION: m w 1

GROUNDWATERSAMPUNGFORM
Kellwood OU2IOU6

DATE: ;3--rz-t,' 1

[~ Is Not Apparent

MONITORlNG WELL ID: rYI LV q SLiJ

SAMPLE ID: mW9 SLV - &> Ct) 121 ..- 0 OCQ31 :z...-
SAMPLE COLLECTED BV: /.. c~/~ IV of Parsons

L I ) WELL CONDITION

!)i Locked [] Unlocked

WelllD: [ ] Is apparent

Casing Condition Is:

[ ] Deficiencies Corrected By Sample Collector

[ ] Wen Required Repair (Describe)

2. [ I PRODUCT INFORMATION

[ ] Product Observed (Describe)

pc Product Not Observed

3. I ) WATER LEVEL

~ Water Level Measured At 37.71 Feet Below Top of Casing

[ ] Other. Explain

Explain: _

4. I ) ON-SITE MEASUREMENTS:

METERS USED: 4. S i 6-'S"-- B-ec~k""" ... '"' ).jI ()
METERS CALIBRATED? ~ Ves [ ] No COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

0"i"37
(uS/em) (mwL) (oC) (mV) (ft) (gpm) (l!ll1Ions)

±O.I ±3% ± 10% ± 0.2 oC ± 10mV <0.3 ft

C'?fP F i~"v IVn1.<f 7. -::ft S90 C'.2~ If.I,tf ...~.Lf .9..97 /~
/VOD I( I, 7,2.1" ~c,/ o :3/ IL/,4 -:<t,J '0, It.{ .7u

1/0/0 " 1 I 1,/.<'..,;' 7J...7 O. t:;? /4/f -/70 /o5,SI tiD
IOJ...O ( I l~ 7. 1"1, 75"7/ O,7~ 14.Q -I' s-- 1.:7. ),/ C;'-;L

i63c.) l' .' 7·ll 7&'1 (), x-)-.. 14,S- -/~1:3 '7/J/J; he;-
Idlo " II 7,10 '77Q c; .g~~ /'f,l..f -IS,I 7J· 7'( "1 ')_.

I tlt'e.. 7.0 i.f 131 C ~~ 1'1.4 -II. D 7!J~5S ~.<< •

i~~'J L, ~~ Ij 3 (- •<::_-;- J'f,q • '-/ Co 7(..7..0 ~~ .....
.' t./

II(;J /v'7tr 7ft{ (') J.2if JI.i.tf S.5-- ltu~1 91
JlOl/ L"S-7 775" {} ,r?1 /i-I,L/ /'1. 3 7J,t/S- 93"
1/10 (. ,lfcI -776 {)((/v Jd..L{ /S<,~ lJ' ~ i Jed-c.-

IIr';'" !.".Ci':· -7<t~ h .;~.:.; N·3 ~ij/;:,' 1K7/ dO
ilJ-O <- './( f).JJ () ,tj t.f- IL/; "4 ';-i..s- '7.~~.s /IS-J. '«.

ll'7.'" ':""77 *)1 (' I'I''l, flo{, -; t· 7. ~/ '7 t.., II /20
II~D S. VI S-;;1.\ !) ,r; ~_1 /il U ~"L, .5

... 7{{ . ,> /J-:J&• (.,Iv

II ?t;' <.-5'1 g-}'3 I () ~
- ,ILl, .:; / .<) t, Hr.'; ...' j'J '.:7/

IILr () :;- .4 '; g(~,. 0.97 ;if, If 7 -' Vi
75-,)S 13S

!: -,.e; ~;. '-i '2. 'i' i.~ () I C;' G- jL;.J 1;, :< 7~,n.

COMMENTS:



SAMPLING LOCATION: mw 2
MONITORJNG WELL 1D:

GROUNDWATER SAMPLING FORM
Kellwood OU2/0U6

DATE: 3-/2 -t..' 2

SAMPLEID: h\tdQL1.S -&.&>01 '-(:)C/031V
SAMPLE COLLECTED BY: L G-/£..,..W ofParsons

I

I. I I WELL CONDITION

IQLocked [] Unlocked

WelllD: [ ] Is apparent

Casing Condition Is:

;Kj Is Not Apparent Explain: _

[ ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2. [ J PRODUCT INFORMATION

[ ] Product Observed (Describe)

)cJ Product Not Observed

3.( J WATER LEVEL

P<J Water Level Measured At!).'f, 23 Feet Below Top ofCasing

[ ] Other. Explain

METERS CALIBRATED? P\J Yes [ ] No

4.( J ON-SITE MEASUREMENT~:If' _
METERS USED: _---''(..::>=-/....:::g:=-.;·~=_'__·~_~_·c:_=_A_......_c:_.... _Ll_I_{) _

COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

13"3
(uS/en) (mwL) (oC) (mV) (ft) (gpm) (gallons)

± 0.1 ±3% ± 10% ± 0.2 oC ± 10mV <0.3 ft

/3/0 're" (o(~ tV O.... e. 7,0'/ f:"j) i, '1~- If, " -1/..; 3D,oS' ;;J-

;~20C. (D .... ) ... I\/t....,oe 7.o~ <K2"'3 /.77 1,-/,7 -/0/3 31:71 ~
,33D \ ,

" '/ir{ 8'7 'v i, ,,~ 1'1. f,j o .f{' 3;7.7P f'
/3'10 ( , .f &.01 "i 3 () / ~"S PI. '1 -13:3 32c;I ,-Z-- .
I}I.{~ " .. 5 '7/ 9(.,,'"2, /,/,.:.!; It/,K .tJ'l.o :3:l.3/ i 3.5-
139J I I ./ .5,rr5" 7~c/ I, '-" I I'f, 7 S3,1 .3?.. tz. /1, 5--

1~3§J I· ~l 5",7, C/t,t;- ), ~I flMr SJ.~. '7 31·'jt: I~
f100 I \ I. 6.1t1 Cj~v / ht;'7 1'1. 7 -~~';7 3::2.11 17.s-
Il-frh~ /. (. b.00 Co SIP /,S-~ II/,f{ -1;.5 32.79 / i-/~--
I i/o II L, ~,3' '(Pff I,.S-~ 1lf.1 21t? 32.'-11 8-v
/'itS II " L,/s' (.'{;.'? 1 ~- 3 I'/, '1 ~ 7. 1 _~:2, 'Is ;.")./'5-
IL/;)v " " f.",~o CJ IP ( I.~ /'1,7 2. .~:].t(l .1~,S

ItfZf C Irt:.r 'I i,f{f/ q~q I ..~F 1'1.1 -/./ '~/. 1(.) r9 J
1L{3t' " I, (.,.6'1 1(,. '/ i.i/'1 {'-{,I - ..1. «'"" ?I.S'5- -15-

COMMENTS:



of Parsons

GROUNDWATER SAMPLING FORM
Kellwood OUZlOU6

DATE: 81'2"e ')SAMPLING LOCATION: ----',A-'~..:..:IV'--'__''-I__'·_·\)__,5__,'_
MONITORING WELL \D: ~ .vi"; ~t.J.5_....:...._---------
SAMPLE\D:

Ul../SAMPLE COLLECTED BY: _

J. f J WELL CONDITION

-j6Locked [ J Unlocked

Well \D: [ 1Is apparent fi' Is Not Apparent Explain: _

Casing Condition Is:

[ ] Deficiencies Correcled By Sample Collector

[ ] Wen Required Repair (Describe)

2. I J PRODUCT INFORMATION

[ ] Product Observed (Describe)

J>d Product Not Observed

3. I J WATER LEVEL

[ ] Water Level Measured At !2.C'J3"i Feet Below Top ofCasing

[ ] Other. Explain

4.) J ON-SITE MEASUREMENTS:

METERS USED: _yI-'5:;.:/'-=-!:::::...----""-c..::.-(;;.;.t;,._1_~_...;'t__',_<.I _

METERS CALIBRATED? ?4'Yes [ JNo COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW PurgeR.te Purged

(uS/em) (mWl) (oc) (mY) (ft) ("om) ("allons)

±O.l :1:3% ±!O% ±0.2oC ±\OmV <0.3 ft

til) U'--~"J e

of!2-<J £.-&.<:~ ,.J{l~e: ,:/·J5 10 Ji) c;. '1-'1 lit.7} - 2.1• .:> 'k.11 1.2.£

tlC3J- /', 'f' ~-.~ 101 ) (;. -(OJ" J Ii.) -2J-;I L'}•.,,, 't-v

d~d " - ~")? /00"1 S·"~ '.f..J.
_ ~2._1 2..s.t){. '·5

e2'-'..> .. -I '.l.'i =t 9~t S")-<, IS'; -4-." w·5,}- lj.v-
"o1'~ n ., 1·31 I': :;-.1 'f.t- ).. /,5: 'f -Itt. 7- ;1y. -;<.~ Ii? 0

/~'1J
I, .,.... ?-3't Ie" ? 5·3~ /r-,'I' -.,.3 ~S'.'\'f J{..J

h~~
~ ...., 1.$11 ttJo.{t 5",1' IS-,&! -2-7..7 2,..U .ft; It> (,~,~

112.~C; tC- I' -;.q /..,?7 f..fr /C; 'i -/~) 1'1· S-
o

!'In- ,. u

7·~'1 /(;lvy J." ;;. I~,~ -l'i. "' 16·$'
1I'z.,r <~ ., 1.>/ lo~ 4.~J' I7f.J -~.7-' I" .<)

'{3.~) t, /. 103'3 lo~ '1~ 2.--~ )y..J -2D'" '1lJ{. "iS J:J~j) T....

U:t~ ~ -. 1·n Jo~ 'I. ~ , 1(,..5 - 2./, ~ '8
. /1'l·-f I ~

-..-'. ~.Ji 10:5'1 '7', H- I',';/. - 22..1 ( 1?·-16

,)3'5 • f ?$~
'" 'f~ "i. 3 0 /t,1: _u.S' ~t>. G'

I ~ 1I1( " -e :l. 3 , I("~-:l.. "/' '1:'- k.Y A../.2 j{.':{

l)~~ " ~-~ 1-.3 0 JlJf~ """5"" I~.f -21''& :J)..r

"
COMMENTS:



GROUNDWATER SAMPLING FORM
Kdlwood OU2/0U6

SAMPLING LOCATION: DATE: 't-I()·~t>f

MONITORING WELL 10: 111 W...{'fus
SAMPLEID: Il1cv'i'/US ~6-woI- 01'09 iO

l)d Is Not Apparent

SAMPLE COLLECTED BY: _

I. I) WELL CONDITION

~Locked [ ] Unlocked

Well 10: [ ] I~ apparent

of Parsons

Explain: _

Casing Condition Is:

[ ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2.' J PRODUCT INFORMATION

[ ] Product Observed (Describe)

f)Q Product Not Observed

3.) I WATER LEVEL

[}.] Water Level Measured AJ(J .8'3 Feet Below Top of Casing

[ ] Other, Explain

4. I ) ON-SITE MEASUREMENTS:

METERS USED:

METERS CALIBRATED? ~ Yes [ ]No COMMENTS:

t},jl,. .,COMMENTS:

Volume
Time Color Smell pH Conductivity DO Temp ORP DTW Purge Rate Purged

jO!/fr
(uStcm) (mc/Ll (oC) (mV) (ft) (gpm) (gallons)

±O.I :1:3% ± Joo/o ± 0.2 oC ±IDmV <0.3 ft

/DS-,~ C(eerv fl}t'1'1.'( ,flSSY 4
/bSl Cfoc.Je, Ne--'f' P"'-"""l)? J.{.-I.' ,:}'ht.,S' '- 7
iI~ Qv...~ ~ t'rY\ .J.S(( 7
iy? '].'/( Cj~q 3,'30 /(Pt) -~€',S- ;}. 7,7..~ 9
/21.2- 1>.... -~ h- ~,,~

11"21." . t.lH,) .. /1.;,;-... " . 7.~ '1?:L ;1..£-1 IS;' ~Z2.( :h.3d /0

1I~ «c ;(y,<;"" ..,;; 1l<.. v -i' :J.3.f7
Il if/;. .. d".,L, ,t. ~ 4,...,. 7JJ(1 ;;'xl :J... i7 I/k'/ '-11.3 0l'3.f,-? /CS-
,1Jif.$ ~

" 7.J.'? 97( 1. .S" /5:7 -/5':Z. 0l3.~5 j)

I'/is).. " " 7.! fC /O()7 2. '77 16': ... -/7. () OIl I'? J( ~-
JtfCJ(~ " -- 7.r~ JO,).L! .~ to 2- IS,IP - J7. {(' ;J..l{ttf 2 II, -X-

I.?'&<? '" .' 1·0l.1 (o~"l g.lq /b'=/- -l't.{ ")«.(,(; 1,:1.;~

15'0\1 "- lot "'1-.~ /O>{ ?..~ (~.7- -iq.?, ~'1"I{ I':l....~·

l~~~ ... ~, ,+-;;.~ ''''71 ~/ltq 1?",1 -~'(F1 ;l.....~\ 11,3

/f:))- 'I I • "t.:l..~ I~ ,?~'1;L l~.~ -)./-"I ,.25· f; ,+

..



SAMPLING LOCATION: --,-~_11_~=0---L:...__

GROUNDWATER SAMPLING FORM
Kellwood OU2/0U6

DATE: • uc;, l'
MONITORING WELL 10:

SAMPLE 10: fAy 6MJj r '146~
SAMPLE COLLECfED BY: W ofParsons

Explain: _~NOl Apparent

___---Jt€..;(C1~T7Jt't..--

WE.LL CONDmO

( ] Locked rklOCked

Well 10: ~ ; Is apparent

Casing Condiliorlls:

1.1 I

( ] Deficiencies Corrected By Sample Collector

[ ] Well Required Repair (Describe)

2·1 I PRODUcr INFORMATION

3·1 I

[ ] Product Observed (Describe)

[ ~roduct Not Observed

t~TERLEVEL
[ ] Water Level Measured A.o;.t Feet Below Top of Casing

[ ] Other. Explain

4. [ ION-SITE MEASUREMENTS:

METERS USED: '1st 85' VU·Mlfl'i t.,AI
METERS CALIBRATED? [~s ( ] No COMMENTS

Volume

Time Color Smell pH Conductivity DO Temp ORP DTW Purge R.te Purged

(uS/em) (mgIL) (oC) (mV) (ft) (llnm) (llallonsl
±O.I ±3% ±IO% ± 0.2 oC ±JOmV <0.3 ft

}'fIO tlA.... /l.{) S ~

!1'It~ t< "' -';.U C,4¥ ';}./l·Y t1: &t -lB.'! .t.s
I~!){;> '1-d'-( ~ ~.s' /. !iJ. 1/1. :r -;u. 3 57J

J~ 1-15" ,,~) I . I)~ IU~ ~ -:Jo.q 1;.<,

t'(~o ?tr '~t f· ;21' 10/- ~ ..:;),:/ ColO>

Nr( -;:j,ry ('Ii/ {J. ~c I'f. ~ .-)j.g ":J.<,

!'In. 'J..,l'r (.,lj.o f!) • i ')... Jil. :q - 'Ib-&; /s~

Jtt4i.< -:r. 1'1 'lfJ. (i. O' fl(. 't -11. .8 rg
/.1((1) 1> ,q ,~'V o· tf) IC{'~ -IB.q ~"'

N.tX" ·:f..lv (.,(t1 0.1' I'f-F ./~.$ ~z..<

r('ti) :1'11 its!> 0, :~ il(.i _~2-..~ ~c'

Z:}r

COMMENTS:



APPENDIX B 
PHOTOGRAPHIC LOG 



Building  at left is Former Kellwood Facility  and open lot 
h ll d di l d

View to southwest from southern end of Industrial drive.  
Southern portion of industrial park is in foreground.

where alleged disposal occurred.
p p g



Task 1 soil sampling. Task 1 ATV mounted direct push probe inside the Former p g
Kellwood Facility (at soil boring MC02).



Task 2A Interval Screening.  Geophysical logging at JS‐14.  Tank 
in foreground is temporary supply to residence. Task 2B Direct Push Cross Section.  Soil boring being advanced 

at CSN‐04at CSN 04.



Task 2C Residential Well Sampling.  Flow through cell 
set p for residential ell sampling

Task 2C Residential Well Sampling.  Flow through cell 
set p for cit ell 3 samplingsetup for residential well sampling. setup for city well 3 sampling.



Task 2D Monitoring Wells.  Installing temporary screen and rise 
in direct push boring at site of the MW‐6 clusterin direct push boring at site of the MW 6 cluster.

Task 2D Monitoring Wells. Installation of surface casing for 
MW‐6US using air rotary drill rig.



Task 2D Monitoring Wells. Cable tool drilling of MW‐10UB in 
right of way of Boeuf Lutheran Road

Task 3 DNAPL Investigation.  Core rig set up to drill an HQ core 
hole on the open lot north of the Former Kellwood Facility.

right of way of Boeuf Lutheran Road. 



Task 3 DNAPL Investigation.  Drilling of HQ core hole for U‐17.
Task 3 DNAPL Investigation.  Installation of FLUTe liner in U‐17.  
Red hose is supplying water to invert liner, plastic hose is vent 

line.



Task 3 DNAPL Investigation.  Liner from Q15.5 showing positive 
indication of DNAPL.

Task 4 Surface Water and Sediment.  Sample location of SW‐06 
and SD 06 on north side of Boeuf Lutheran Roadand SD‐06 on north side of Boeuf Lutheran Road.



Task 4 Surface Water and Sediment.  Sample site for SW‐11 and 
SD‐11.  Inadequate flow at site to spin the flowmeter shown.

Task 5 Sanitary Sewer.  Advancing direct push boring at sewer 
defect site SDF2.q p



Soil Vapor Sampling.  Purging of SVI‐04 on south side of New 
H Hi h S h lHaven High School.



APPENDIX C 
SOIL BORING AND MONITORING WELL LOGS (TASKS 1, 2B, 2D, 3, 5 ) 



0

-2

-4

-6

-8

-10

-12

-14

-16

-18

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

well graded GRAVEL

brown and reddish brown CLAY w/gravel interspersed,
moist, hard

black organics/wood chips

brown gravelly CLAY, moist, soft, pliable

1" dolomite GRAVEL

dk brown CLAY, m. soft, pliable

as above except brown w/ orangish tint, getting progressively
 harder with depth, v. hard at 84"

gray CLAY, w/ orangish brown stain, damp, v. hard, v. tight

Fill

Fill

Fill
CL
GP

CL

CL

CH

B2-SS01-001.0-
070912

B2-SS01-018.0-
070912

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 12, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

B-2
18 feet

0

Jim Harriss



0

-2

-4

-6

-8

-10

-12

-14

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

tan silty SAND w/gravel, dry

limestone GRAVEL

silty SAND w/ gravel dry

gravelly CLAY, damp, soft

dk brown and gray CLAY, hard, dry, low plastic, w/ chert at
bottom

brown CLAY, m soft, damp, plastic getting dryer and harder
w/ depth, gray mottling starts at 94" and gets v stiff w some
chert at 125"

CHERT

brown CLAY, dry vv hard, vv stiff, w/ chert throughout

Fill

Fill
Fill
Fill

Fill
CL

CH

GW

CH

B10-SS01-003.5-
070913

B10-SS01-014.0-
079013

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck

Harriss Drilling Services

Direct Push Probe

Direct Push

DPT

Hydraulic Push

B-10
14.08 feet

0



0

-2

-4

-6

-8

-10

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

gray well graded GRAVEL

sandy gravelly CLAY, brown ,dry, m hard, plastic

brown CLAY, dry, plastic, hard, getting harder w/ depth

quartz SANDSTONE grading into chert

brown cherty CLAY, vv hard, dry

brown sandy gravelly CLAY, dry, vv hard

FILL

FILL

CH

Sandstone

CH

CH

D4-SS01-002.0 -
070912

D4-SS01-011.4 -
070912

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 12, 2007

Harriss Drilling Services

Direct Push Probe

Direct Push

DPT

Hydraulic Push

D-4
11.4 feet

0



0

-2

-4

-6

-8

-10

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

orange to brown clayey SILT w/ gravel, w/ green clay
interspersed, dry , semi-loose

brown silty CLAY w/ black mottling, damp at top, m hard, firm

brown and gray CLAY, dry, v hard, v stiff

sandy gravelly CLAY, dry

brown and gray CLAY, dry, v hard, v stiff, chert throughout
but heavy at bottom

FILL

FILL

CL

CH

CH

CH

D10-SS01-002.0 -
070913

D10-SS01-010.0 -
070913

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 13, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

D-10
10 feet

0

Jim Harriss



0

-2

-4

-6

-8

-10

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

gray GRAVEL, well graded, dry, loose

brown and tan silty CLAY, dry, hard

GRAVEL

gravely CLAY, tan to brown, dry, hard

brown CLAY, dry, m. hard, some gravel

as above w/o gravel

gravelly CLAY, brown to red, hard

Fill

Fill
Fill

Fill

CH

CH

GC

E2-SS01-002.0 -
070912

E2-SS01-011.0 -
070912

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 12, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

E-2
11 feet

0

Jim Harriss



0

-2

-4

-6

-8

-10

-12

-14

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

gray well graded GRAVEL

brown silty CLAY, dry, hard, plastic

as above w/ gray CLAY interspersed, some gravel, more stiff

clayey GRAVEL, dry

reddish brown cherty CLAY, v hard, dry

gray to lt brown silty CLAY, dry, vv hard, plastic, vvstiff at
bottom (unable to extract from DPT sample bbl.)

FILL

FILL

FILL

FILL

CH

CH

E6-SS01-001.0 -
070913

E6-SS01-015.2 -
070913

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 13, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

E-6
15.17 feet

0

Jim Harriss



0

-2

-4

-6

-8

-10

-12

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

gray well graded GRAVEL

brown silty CLAY, dry, hard, plastic

as above w/ some gray CLAY, some gravel, gets harder and
firm w/depth

gray clayey GRAVEL, dry

brown CLAY, dry, vv hard, vv stiff, w/ some chert

FILL

FILL

FILL

FILL

CH

E8-SS01-001.5 -
070913

E8-SS01-013.0 -
070913

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 13, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

E-8
13 feet

0

Jim Harriss



0

-2

-4

-6

-8

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

tan gravelly silty SAND, dry, loose, w/ some clay and gray
mottling

brown silty CLAY, damp, m soft, plastic

chert and limestone GRAVEL

red and brown CLAY w/ chert, vv hard, v stiff, shale at
refusal

FILL

FILL

CH

GW

CH

F10-SS01-003.0 -
0700913

F10-SS01-008.5 -
070913

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 13, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

F-10
8.5 feet

0

Jim Harriss



0

-2

-4

-6

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

NO RECOVERY

tan gravelly SILT, soft, dry

as above except saturated

brown CLAY, soft at top getting harder w/depth, hard at
bottom, wet

orange clayey SAND, wet, soft

silty CLAY w/ chert, moist hard

FILL

No
Recovery

FILL

FILL

CH

SC
CH

H10-SS01-006.4 -
070913

H10-SS01-003.5 -
070913

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 13, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

H-10
6.42 feet

0

Jim Harriss



0

-2

-4

-6

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

brown sandy CLAY, soft, damp

tan clayey SILT w/ gravel, dry, loose

brown CLAY, dry, m soft, plastic

gray clayey SAND, dry, loose

brown CLAY w/ gray mottling, v hard, stiff, damp, shale at
refusal

FILL

FILL

FILL

CH
SC

CH

K10-SS01-002.5 -
070913

K10-SS01-006.0 -
070913

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 13, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

K-10
6.17 feet

0

Jim Harriss



0

-2

-4

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

brown gravelly CLAY, moist , soft

limestone GRAVEL

orangish brown gravelly CLAY, damp, soft, w/ band of green
limestone? debris at 44"

clayey, gravelly SILT, tan, dry, loose

FILL

FILL

FILL

CH

MH

M10-SS01-003.0 -
070914

M10-SS01-004.9 -
070914

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 14, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

M-10
4.83 feet

0

64

0

16

650

1836

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

gray GRAVEL and SAND, loose, dry

gray gravelly SAND, loose, dry

tan to lt brown sandy CLAY, moist, pliable

brown CLAY, moist, m soft, pliable

FILL

FILL

FILL

FILL

CH

N12-SS01-001.0 -
070911

N12-SS01-002.0 -
070911

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

N-12
2.17 feet

0

864
ppb

0

530
ppb
0

Jim Harriss



0

-2

-4

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

reddish brown silty CLAY w/ gravel, w/ gray bands
throughout, damp, soft at top, hardens w/ depth

gray silty CLAY, moist, friable

FILL

CH

CL

P10-SS01-002.5 -
070914

P10-SS01-005.3 -
070914

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 14, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

P-10
5.33 feet

0

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

dk brown silty CLAY, damp, loose

gray sandy clayey GRAVEL, well graded, dry, loose

tan to gray gravelly sandy CLAY, damp, grading to more
sand at bottom

FILL

FILL

FILL

P12-SS01-000.5 -
070911

P12-SS01-002.0 -
070911

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

P-12
2 feet

484
ppb

0

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

gray to brown clayey gravelly SAND, loose, damp

brown sandy CLAY, hard, damp

tan to orangish brown silty SAND w/ qtz vein at 18.5"

lt brown clayey SAND, damp, hard

Quartz

FILL

CH

SW

SC

GP

P14-SS01-000.0 -
070911

P14-SS01-003.0 -
070911

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

P-14
3 feet

0

147

398

3198

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

dk brown gravelly silty CLAY w/ organics, damp, pliable

tan silty SAND, dry, loose

tan to orangish brown SAND w/ gray staining from 27 - 37.5,
loose, dry

quartzose GRAVEL

tan to orangish brown SAND w/ gray staining from 27 - 37.5,
loose, dry

FILL

FILL

FILL

FILL

FILL

P15-SS01-000.5 -
070911

P15-SS01-002.5 -
070911

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

P-15
3.5 feet

251

0

3179

5583

86700

5132

83400

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown sandy silty CLAY w/ gravel and organics, moist,
pliable

brown to gray silty clayey GRAVEL, loose

gray to lt brown gravelly sandy CLAY, damp, pliable

FILL

FILL

CH

P16-SS01-000.5 -
070911

P16-SS01-002.5 -
070911

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

P-16
2.5 feet

8347

5659

23400

37600

22100

Jim Harriss



0

-2

-4

-6

-8

-10

-12

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

lt brown CLAY w/organics, v hard, damp

gray limestone GRAVEL

lt brown sandy CLAY, dry, hard, grading to brown silty clay,
dry v hard at 36"

orangish brown gravelly CLAY grading to tan at 76", dry m
hard

quartz and limestone GRAVEL

reddish brown gravelly CLAY, dry, hard

brown CLAY w/fine gravel, dry, hard

brown and gray CLAY, moist, v hard, somewhat pliable

OL
GP

CH

CH
GW

CH

CH

CL

P6-SS01-000.5 -
070911

P6-SS01-012.0 -

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

P-6
12.08 feet

0

Jim Harriss



0

-2

-4

-6

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown CLAY w/ organics, moist, m hard, w/ gravel

gravel w/ brown CLAY, hard, damp

brown clayey SILT, w/some gravel, dry

gray well graded limestone GRAVEL

brown CLAY, hard, damp, w/ some sand and gravel
thoughout, gray and orange mottling at 60" w/ some gravel

TOPSOIL

FILL

FILL

FILL

CH

P8-SS01-000.5 -
070911

P8-SS01-006.0 -
070911

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

P-8
6 feet

0

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown silty CLAY w/ gravel, damp, loose

gray limestone GRAVEL

brown gravelly silty CLAY, damp, pliable

dk brown CLAY, damp, plastic w/ some sand

lt brown clayey SAND, dry, loose

FILL

FILL
FILL

CH

SC

Q13-SS01-000.5 -
070910

Q13-SS01-002.0 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

Q-13
2 feet

6842

2179

684

2709

Jim Harriss



0

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

lt brown gravelly sandy CLAY, damp, loose

tan SAND w/ clay, dry, loose

FILL

FILL

Q16-SS01-000.5 -
070910

Q16-SS01-001.0 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

Q-16
1.16 feet

118

618

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown silty CLAY w/ organics, damp

tan sandstone GRAVEL

tan SANDSTONE

FILL

FILL

Sandstone

Q17-SS01-000.5 -
070910

Q17-SS01-002.9 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

Q-17
2.92 feet

148

0

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

brown silty CLAY, moist, soft, plastic

tan SILT, moist

FILL

CH

MH

R10-SS01-002.0 -
070914

R10-SS01-003.5 -
070914

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept 14, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

R-10
3.5 feet

0

Jim Harriss



0

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown silty sandy CLAY w/ organics and gravel, damp, loose

gray and brown clayey GRAVEL

reddish brown gravelly CLAY w/ sand

FILL

FILL

FILL

R13-SS01-000.5 -
070910

R13-SS01-001.5 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

R-13
1.5 feet

880

0

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown silty CLAY, moist, pliable

as above w/ gravel and gray staining

lt tan to orangish brown SAND w/ broken rock, seams of
gray shale, dry

FILL

FILL

FILL

R17-SS01-000.5 -
070910

R17-SS01-003.5 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

R-17
3.5 feet

0

Jim Harriss



0

-2

-4

-6

-8

-10

-12

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Brown CLAY, with organics and gravel, hard, moist.

Same as above without organics and gravel.

with some 1-inch limestone GRAVEL.

Brown CLAY, dry, hard.

Dark brown CLAY with limestone and chert gravel, grading
larger and more prevelent with depth, dry.

Brown CLAY with some gravel, moist, very hard.

with gray mottling.

Brown CLAY with tan gravel, moist, hard.

Orange brown CLAY with gravel, some gray mottling, moist,
very very hard.

Gray SHALE, hard.

CH

R6-SS01-000.5 -
070911

R6-SS01-012.0 -
070911

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
September 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

R-6
12.16 feet

0

Jim Harriss



0

-2

-4

-6

-8

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown sandy CLAY w/ gravel and organics, hard, damp,
pliable

GRAVEL w/ brown clay, hard, damp

gray clayey SILT grading to silty gravel, dry

gray and red LIMESTONE and CHERT gravel well graded

brown CLAY, hard, damp, w/ some sand thoughout

tan SAND, dry, loose

dk brown CLAY w/ gray mottling, moist, hard

tan to brown cherty sandy CLAY, dry, loose

FILL

FILL

FILL

FILL

CH

SW

CH

CH

R8-SS01-000.5 -
070911

R8-SS01-009.3 -
070911

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 11, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

R-8
9.33 feet

0

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown sandy clayey SILT w/ gravel and organics, loose,
damp

lt gray clayey SAND w/ gray shale

dk brown silty CLAY w/gravel, damp, pliable

FILL

FILL

FILL

S13-SS010-000.5 -
070910

S13-SS01-001.0 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

S-13
2.58 feet

824

2570

131

59

0

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown sandy silty CLAY, damp, loose

tan SAND, dry

lt brown sandy CLAY, damp

gray dolomite GRAVEL

reddish brown sandy silty CLAY, w/ qtz crystals from 36 -
41", dry, loose

FILL

FILL

FILL

FILL

FILL

S15-SS01-000.5 -
070910

S15-SS01-002.5 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

S-15
3.42 feet

2028

104

102

1166

9157

1734

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown sandy gravelly CLAY, damp

tan to lt brown gravelly CLAY, dry

tan silty SAND w/ broken rock

FILL

FILL

FILL

S17-SS01-000.5 -
070910

S17-SS01-002.7 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

S-17
2.67 feet

0

Jim Harriss



0

-2

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

gravelly silty CLAY, tan to brown, hard, dry

FILL

CH

T10-SS01-002.0 -
070914

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 14, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

T-10
2.67 feet

0

Jim Harriss



0

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

gray to brown clayey GRAVEL, dry

tan gravelly CLAY, dry

gray limestone/dolomite GRAVEL

brown to tan sandy dolomite GRAVEL

FILL

FILL

FILL

FILL

T14-SS01-000.5 -
070910

T14-SS01-001.7 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

T-14
1.67 feet

0

Jim Harriss



0

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

brown sandy gravelly CLAY, damp

broken tan sandy DOLOSTONE w/ layers of gray shale

FILL

Dolostone

T15-SS01-000.5 -
070910

T15-SS01-001.5 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

T-15
1.5 feet

0

Jim Harriss



0

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

dk brown sandy CLAY w/ organics, damp

crushed tan DOLOSTONE w/sand, dry

FILL

FILL

T16-SS01-000.5 -
070910

T16-SS01-001.4 -
070910

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 10, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

T-16
1.42 feet

0

Jim Harriss



0

-5

-10

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Concrete Floor

SILT w/ some clay, orangish brown to brown, dry,
loose, not plastic

Fill

ML

MC1-SS01-
000.8-080621
MS/MSD

100

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Peter Gelman
6/21/08

Harriss Drilling Services

Chris Volner

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

MC-1
10 feet

0



0

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Concrete Floor

GRAVEL Fill

Clayey SILT, brown, dry, little plastic, mod. firm,
grading into more clay.

As above w/ grayish green clay, mod. soft.

SILT grading to fine sand w/ 5% chert, reddish brown,
soft.

Fill
GW

ML

MC2-SS01-
000.6-080621

MC2-SS01-
002.7-080621

4-32"
100

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Peter Gelman
6/21/08

Harriss Drilling Services

Chris Volner

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

MC-2
2.7 feet

0



0

-5

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Concrete Floor

GRAVEL Fill

Clayey SILT, brown to reddish brown, mod. soft, dry,
no odor, plastic, <5% chert.

Fine SAND w/ silt, red, soft, dry.

As 6-26" interval w/ more chert, mod. hard.

GRAVEL w/ silt, angular chert, damp, loose, no odor.

Silty CLAY, reddish brown, plastic, damp, mod. soft, no
 odor.

Sandy SILT w/ clay, loose, no odor.

Fill
GW

MH

SW

MH

GW
CH

MH

MC3-SS01-
000.7-080621

MC3-SS01-
005.0-080621

0-48"
100

48-60"
100

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Peter Gelman
6/21/08

Harriss Drilling Services

Chris Volner

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

MC-3
5 feet

0

0



0

-5

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Concrete Floor

GRAVEL Fill

Silty CLAY w/ 40% chert, reddish brown, plastic, soft,
no odor.

Clayey SILT w/ <5% chert, reddish brown, mod. firm,
dry, no odor.  Grading to fine sand and 10% chert.

Silty CLAY, reddish brown to brown, dry, hard, plastic,
no odor.

Fill

Gravel
 Fill

CH

MH

CH

MC4-SS01-
001.3-080621

0-48"
100

48-79"
100

Kellwood OU2
New Haven, MO
442906-01000
Lucas Whtie
Peter Gelman
6/21/08

Harriss Drilling Services

Chris Volner

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

MC-4
6.6 feet

0

5

4
3

2

2



0

-5

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Concrete Floor

GRAVEL Fill

Silty SILT w/ some fine sand, brown to reddish brown,
m. firm. plastic, no odor.

GRAVEL, well graded, angular w/ 50% red clay, no
odor.

CLAY w/ silt some (<5%) angular gravel, red, hard, dry,
 plastic, no odor.

SAND and GRAVEL, dry, w/ silt.

Clayey SILT, reddish w/ black nodules, dry, hard,
plasitc , no odor.  Grades to mod. hard at 96".

Fill

Gravel
 Fill

CH

GC

CH

SW

MH

MC5-SS01-
001.3-080621

MC5-SS01-
009.0-080621

0-48"
100

48-84"
100

84-108"
 100

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Peter Gelman
6/21/08

Harriss Drilling Services

Chris Volner

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

MC5
9 feet

0



0

-5

-10

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little clay, mod firm, pale brown, damp

SILT, trace clay, crumbly, damp, light brownish gray

SILT, little clay, mod soft, moist, slightly plastic, light
yellowish brown

SILT, very little clay, mod soft to crumbly, damp, light
brownish gray

SILT, little clay, mod soft, slightly mottled, pale brown to
 light gray, speckles of dark brown

SILT and CLAY, trace gravel, angular, moist, slightly
plastic, moderately firm, mottled gray and yellowish
brown

GRAVEL and SAND, some clay, angular, brownish
yellow.

MH

MH-CH

GW

0-4
100%

4-8
100%

8-11
100%

11-12.2
 100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE01
12.2 feet

20
ppb

30

4

51

37

16

47



0

-5

-10

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, trace clay, damp, mod soft, pale brown

SILT, trace clay, damp, mod firm to firm, slightly
mottled, pale brown and brownish yellow

SILT, little clay, moist, mod soft, mottled light gray, pale
 brown

SILT, little clay, moist, mottled light gray and pale
brown, soft

SILT, little clay, moist, mod firm, mottled light gray,
yellowish brown and dark brown

SILT some clay, firm, moist, plastic, mottled light gray,
some yellowish brown

GRAVEL and CLAY, firm, moist, angular, light gray clay

MH

GP

0-4  70%

4-8
100%

8-11
70%

11-13.5
 100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE02
13.5 feet

116

83

119

123

173

116

188
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-10

-15

-20

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, some clay, mod firm, damp, light yellowish brown

SILT, little clay, firm damp, slightly mottled, light gray,
pale brown

SILT, little to some clay, damp, mod firm, mottled light
gray, pale brown with traces dark brown

SILT, little clay, moist, mod soft, mottled, light gray,
pale brown and dark brown

CLAY and SILT, trace gravel, mottled light gray and
light yellowish brown, moist, mod soft, mod plastic

SILT some Clay, trace sand, mod firm, moist, mod
plastic, mottled light gray, light yellowish brown

SILT and CLAY, trace sand and gravel, light gray and
light yellowish brown, moist, very firm, slightly plastic.

SILT some Clay, trace gravel, moist, firm, slightly
plastic, light gray and yellowish brown, traces brown

SILT and CLAY, trace gravel, damp, very firm, light
yellowish brown with limonite stains

SILT and CLAY, damp, very firm, grayish brown with
few dark brown specks

MH

MH-CH

MH

MH-CH

MH

MH-CH

0-4
100%

4-8
100%

8-12
100%

12-16
100%

16-20
100%

20-22.8
 100%

22.8-24.3
  100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE03
27.6 feet

93

81

96

139

117

126

195

123

301

240

294

266
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Page 2 of 2NOTES:

Sample Recov.
%

SILT and CLAY, very firm, damp, light yellowish brown.
  Till?

SILT and CLAY, very firm, damp, light brown.  Till

24.3-27
 100%

27-27.6
 100%

480
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, little clay, soft, moist, grayish brown, and light
olive brown

SILT, some clay, mod soft, moist, mottled yellowish
brown and light brownish gray

SILT, some clay, soft, moist, slightly plastic, light olive
gray and brownish yellow

SILT, some clay, mod firm, damp, slightly plastic, light
olive gray and brownish yellow

GRAVEL and CLAY.  Clay is brownish yellow.  Gravel
is chert, sub-angular

NO SAMPLES

SILT and CLAY, damp, firm, slightly plastic, light
yellowish brown to pale yellow

SILT and CLAY, very firm, damp, grayish brown and
dark brown

Till? CLAY and SILT with little sand and gravel, brown
to light brownish gray, damp

MH

GW

MH-CH

0-3.5
100%

3.5-7
100%

7-11.5
80%

11.5-13
 100%

13-15
0%

15-19
100%

19-23
100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE04
42.5 feet

72

140

40

82

253

225

164

420

410

350

450
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%

Till?  CLAY and SILT, little sand, trace gravel, moist,
moderately firm, brown to yellowish brown

SAND, little silt, damp, soft, light yellowish brown

SAND, little silt, mod firm, damp to moist, light yellowish
 brown to yellowish brown

SAND, little silt and gravel, damp to moist, firm,
yellowish brown

SAND, little silt and gravel.  Sand is course grained.
Rock in shoe is wet, yellowish brown.

Weathered rock, white, sandy to gravely, brittle

TILL

SP

23-27
100%

27-31
100%

31-34
100%

34-38
100%

38-42.5
 100%

380

415

670

620

530

232

258

580

480

420
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, little clay and sand, damp, very firm, light
brownish gray and grayish brown

SILT, some clay, firm, damp, mottled light brownish
gray and brownish yellow with traces of limonite
staining

SILT, some clay, mod firm, damp to moist, slightly
plastic, grayish brown and yellowish brown

SILT and CLAY, moist, mod soft, slightly plastic, light
brownish gray

as above with chert and gravel

SANDSTONE, broken and chert (refusal so offset 12
feet north)

SILT, some clay, firm, damp, yellowish brown with
some limonite staining

SILT, some clay, very firm, damp, mottled light
brownish gray and pale brown, traces of limonite
staining

SILT, little clay, trace sand, very firm, damp, light
brownish gray and dark brown

SILT, Clay, and Gravel, gravel is angular, damp to
moist, moderately firm, brown with some light brownish
gray

SILT, some clay, very firm, damp, yellowish brown and

MH

MH-CH

SS

MH

MH-CH,
 GW

0-4
100%

4-8
100%

8-11
100%

11-12.8
 100%

13-16
60%

16-18
100%

18-20
100%

20-22.5
 100%

22.5-24
 100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE05
39.4 feet

161

507

621

622

493

637

535

233

164

657

1077

993
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Sample Recov.
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reddish brown with dark brown sploches

SILT, some clay, trace sand, firm, damp, limonite
nodules, pinkish gray and yellowish red

SILT, little sand and clay, damp to moist, mod firm,
pinkish gray, strong brown

SILT, some sand, little clay, trace gravel, moist, mod
soft, light brownish gray

SILT and SAND, little clay, mod soft, damp, reddish
yellow

SAND, some silt and gravel, soft, wet, yellowish brown

SANDSTONE, weathered, white, wet, fine grained
(upper sand?)

MH

SM

SW

SS

24-26.4
 100%

27.5-31
 100%

31-35
100%

35-39
100%

714

275

523

790

696

775

1748

1630
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, trace clay, brown, very soft, moist at top to wet at
bottom

SILT, some clay, very moist, soft, slightly plastic,
yellowish brown and light brownish gray

SILT, some clay, moist, mod soft, slightly plastic, light
brownish gray and brownish yellow

SILT and CLAY, firm, wet, light gray to pinkish gray
with few limonite stains

SILT and CLAY, moist, very firm, reddish brown with
dark brown splotches

SILT, some clay, trace sand, mod firm, moist, strong
brown

SILT, some sand and clay, mod soft, moist, reddish
yellow

MH

MH-CH

MH

0-4  60%

Rest of
samples
- 100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE06
32.5 feet

364

196

524

376

443

527

392

523

465

382

459

384
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SAND and SILT, little clay, mod soft, moist, light gray
and pinkish gray

SAND, Silt, and Clay, soft, wet to moist, light brown

SAND and GRAVEL some silt, little clay, wet, soft,
brown.  White ss fragments (upper sand?)

SM

SW

671

387

678

740
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, little clay, damp, moist, brown, soft

SILT, some clay, moist, soft, light gray and brownish
yellow

SILT, little clay, soft, damp, light gray and brownish
yellow

SILT, some clay, mod firm, moist, strong brown with
dark brown limonite stains, few pieces of chert

SILT, some clay, soft, moist, strong brown

SILT, some clay, firm damp to moist, mottled, strong
brown, light brown with limonite nodules

SILT, some clay, mod firm, moist, reddish yellow,
strong brown, limonite nodules, dark brown

MH

0-3.5
100%

3.5-7.5
 80%

7.5-11.5
  100%

11.5-15.5
  100%

15.5-17.5
  100%

17.5-19.5
  100%

19.5-23.5
  100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE07
29.5 feet

605

777

667

800

502

827

680

749

944

624

673

620
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Page 2 of 2NOTES:

Sample Recov.
%

SAND and SILT, some clay, mod soft, moist, light gray
with limonite nodules

SAND, some silt, little clay, wet, soft, very pale brown.

SANDSTONE, weathered, white, fine grained, poorly
graded.

SM

SW

SS

23.5-26.7
  100%

26.7-29.5
  100%

1111

608
691
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PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little clay, wet, soft, brown

SILT, some clay, moist, mod soft, light gray and
yellowish brown

Weathered rock, some silt, sand, and clay, rock is
chert, angular, moist, light gray, reddish brown

SILT and CLAY, some sand, firm, damp, brown to
reddish yellow

CLAY and SILT, trace rounded gravel, firm, damp, light
blueish gray

CLAY and SILT, some sand, trace rounded gravel,
damp, very firm, light blueish gray, light reddish brown,
few limonite nodules

CLAY and SILT, some sand, little rounded gravel, firm,
damp, pale yellow (piece of weathered SS in shoe)

Weathered rock, chert, angular, silt and clay mod soft,
moist, yellowish brown.  Rock is chert residual

Weathered Sandstone, fine grained, little silt, soft, wet,
brownish yellow

MH

GP

MH-CH

GP
SS

0-4
100%

4-6.5
100%

6.5-10
100%

10-12
100%

12-14.2
 100%

14.2-15.8
  100%
15.8-17.3
  80%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
Aprol 17, 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE08
17.3 feet

147

314

110

286

520

391

382

555

905
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RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:
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Soil

Symbols
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%
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little clay, moist, soft, dark yellowish brown

SILT, some clay, mod soft, damp, yellowish brown

SILT and GRAVEL, little clay, gravel is angular and
light gray, fines are yellowish brown

GRAVEL, SILT, and CLAY, very firm, damp, gravel is
angular, light gray and yellowish brown

Weathered rock.  GRAVEL, some sand, silt, and clay.
Dolostone and chert fragments, pale yellow, yellowish
brown, and dark brown

MH

GM

GP

Dolo
stone

0-4
100%

4-6.5
100%

6.5-8.3
 100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 16, 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE09
8.3 feet

453

1055

1146
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LOGGED BY:

PROJECT MANAGER:
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DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP
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Soil
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USCS Soil Description Sample
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%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little clay, soft, wet, dark brown

SILT, some clay, trace gravel, mod soft, moist, brown
to yellowish red

Weathered rock, chert and sandstone, some silt and
clay

SILT and CLAY, some sand and weathered rock.  Firm,
 moist, light brownish gray, yellowish brown.  Rock is
dolostone, very fine grained

MH

Chert

MH-CH

0-4
100%

4-5.2
100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 16, 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE10
5.2 feet

737

1008
990
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DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, some clay, wet, soft, dark brown

SILT, some clay, trace rock, mod soft, moist, brown to
light brownish gray

Weathered DOLOSTONE, white, very fine grained,
moist

MH 0-4
100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 16, 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE11
4.5 feet

490

858
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SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little clay, soft, wet, brown

SILT, some clay, broken rock, firm, moist, limonite
nodules, yellowish brown to pale brown

SILT and CLAY with weathered dolostone and
sandstone, some sand.  Weathered rock is  white, soil
is brownish yellow

SANDSTONE, weathered, fine grained, white, damp to
moist

MH

MH-CH

0-4
100%

4-5.5
100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 16, 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSE12
6 feet

796

656

1014820
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LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, little clay, moist, soft, dark brown

SILT, little clay, damp, crumbly, yellowish brown

SILT, some clay, firm, damp, scattered pebbles,
subrounded, grayish brown and yellowish brown

GRAVEL, angular, and Silt, very firm, damp, light gray
and brownish yellow

CLAY and SILT, trace sand, very firm, damp, light
reddish brown and brownish yellow, limonite partings

SAND, little clay, firm, slightly cohesive, moist,
brownish yellow

SILT, some clay, firm, moist, reddish yellow and
yellowish brown, scattered limonite nodules

SILT, some clay, mod soft, moist, traces gravel,
angular to rounded, reddish yellow to light brownish
gray

SAND,  SILT, and CLAY, trace gravel, rounded, moist,
mod soft, pinkish gray and brownish yellow

MH

GP

CH-MH

SP

MH

SM

0-3.5
100%

3.5-7.5
 100%

7.5-11.2
  100%

11.2-13.7
  100%

13.7-18.9
  100%

18.9-22.7
  100%

22.7-25.7

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 17, 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSN01
27.4 feet

529

568

580

475

435

1049

800

820

815

958

984

978
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Sample Recov.
%

Weathered rock (upper sand?), sand, gravel, little silt,
wet, white to very pale brown

  100%

25.7-27.4
  100%

768
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PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, little clay, wet, soft, brown

SILT, little clay, moist, mod firm, light brownish gray
and yellowish brown

SILT, CLAY and GRAVEL, wet, stiff, gravel is chert, Mn
 staining

SILT, some clay, stiff, moist, some partings with Mn
staining, strong brown

SILT and CLAY, very stiff, moist, Mn staining, mottled
strong brown and reddish yellow

SILT, little to some clay, stiff, moist, spots with Mn
staining, mottled light reddish brown, pinkish gray and
dark reddish brown

SILT, little clay, mod firm, very moist, mottled light
reddish brown and pinkish gray

TILL?, little sand, gravel and clay, stiff, moist, mottled
pinkish gray, light brownish gray

TILL?, Sand and Silt with some gravel and little clay,
wet, mottled pinkish gray and light brownish gray.
Gravel is largely chert, angular to subrounded up to 1
inch

SAND, fine grained with trace medium grained, very

ML

TILL

CSW2-GW01-
008.0-080514

CSW2-GW01-

75

100

100

100

100

100

40

100

100

100

Kellwood OU2
New haven, MO
442906-01000
Lee Gorday
Peter Gelman
5/14/08

Harriss Drilling Services

Cecil Harriss

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSN02
27.4 feet

1045

1437

864

1140

1025

125

186

515

440

522

381

577

496

551

485
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uniform, wet, very pale brown, clayey silt in shoe

Weathered DOLOSTONE, medium grained, brownish
yellow

SP

DOLO

027.4-080514
MS/MSD

CSW2-GW02-
027.4-080514

1182

1368



0

-5

-10

-15

-20

FIELD BOREHOLE LOG
BOREHOLE NO.:
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PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, wet, soft, strong brown

SILT, little clay, very moist, soft, light brownish gray,
yellowish brown

SILT, some clay, moist, firm, sticky, mottled yellowish
red and light rownish gray

SILT and CLAY, very stiff, damp, mix of yellowish
brown, very pale brown and very dark grayish brown

SILT and CLAY, moist to damp, very stiff, scattered Mn
 stains, mottled light brown and pinkish gray.  Gets very
 moist in last 3 feet.

SILT and CLAY, some sand, very moist, firm, reddish
yellow to pinkish gray, scattered Mn stains (especially
to 18')

SAND, little clay, wet, soft/loose, fine grained to
medium grained, light yellowish brown

SAND and SILT, some clay, mod soft, wet, slightly
mottled, yellowish brown, light brownish gray, rock in
shoe.

SAND, little silt, wet, very soft,/loose, pale brown,
scattered gravel.

ML

SW

CSN3-GW01-
 016.0-
080515

70

90

100

100

90

100

100

100

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Peter Gelman
5/14/08

Harriss Drilling Services

Cecil Harriss

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSN03
25.7 feet

20

262

253

289

177

340

325

416

340
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Symbols USCS Soil Description PID

Page 2 of 2NOTES:

Sample Recov.
%

SAND and GRAVEL, some silt, wet, loose, pale brown

SILT and SAND, wet, soft, yellow

SILT, little sand, few rock fragments, firm, moist, light
yellowish brown

SMML CSN3-GW01-
 025.7-
080515
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Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, little clay, wet, soft, dark grayish brown

SILT, some clay, mod firm, very moist, plastic, brown to
 yellowish brown

SILT and CLAY, very firm, plastic, sticky, moist,
scattered Mn stains, strong brown, pinkish gray, very
dark grayish brown

SILT and CLAY, very firm, moist, sticky, slightly plastic,
few subrounded pebbles of chert.  Tillish appearance,
light reddish brown and pinkish gray

SILT, some clay, mod firm, very moist, pinkish gray

SAND, little silt, wet, soft, very pale brown

GRAVEL, SILT, SAND, and CLAY, firm, moist, gravel
angular to subrounded

SAND, little silt, fine grained to medium grained, brown,
 wet, loose

ML

SW

GW

SW

MH

ML

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Peter Gelman
5/14/08

Harriss Drilling Services

Cecil Harriss

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSN04
26.8 feet

29

46

165

144

143

263

490

319

420

608

644

1141
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Page 2 of 2NOTES:

Sample Recov.
%

SILT and GRAVEL, some clay, firm, gravel is blocky
chert and limestone, wet, pale yellow

SILT, little sand and clay, firm but crumbles, moist,
yellow and light gray

ML

1390

1209
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PROJECT:

SITE LOCATION:
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LOGGED BY:

PROJECT MANAGER:
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DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, some clay, moist, mod firm, crumbly, mix of light
gray yellow and dark brown

SILT and CLAY, mod firm, slightly plastic, damp to
moist, light grayish brown and brownish yellow

SILT and CLAY, very firm, damp, pale brown and
brownish yellow

SILT and CLAY, trace gravel subrounded chert
fragments, damp, very firm, mix of light yellowwish
brown, light brownish gray, and very dark grayish
brown

Large 1" CHERT piece, subangular

SILT and CLAY, damp, very firm, yellowish red

SILT and CLAY, moist, firm, strong brown

SILT and CLAY, moist, mod firm, light reddish brown
and strong brown

softer

SILT and CLAY, moist, mod firm, brown

grading to pinkish gray

SILT and CLAY, trace sand, damp, firm, pinkish gray
with traces reddish yellow

SILT and CLAY, trace gravel and sand, damp, very
firm, gravel subrounded, pinkish gray, light gray and
reddish yellow

ML

MH

ML

100

100

100

100

100

100

100

100

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Peter Gelman
5/14/08

Harriss Drilling Services

Cecil Harriss

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSN05
27 feet

598

389

461

484

537

659

856

752

550

619

739

680

725

1018

498
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Page 2 of 2NOTES:

Sample Recov.
%

SILT and CLAY, little gravel, rounded chert, damp, very
 firm, light gray, with some reddish yellow

SAND, little silt, compact, wet, dark gray

SAND and GRAVEL, trace silt, wet, compact, gravel
chert subrounded to subangular

Weathered LIMESTONE, medium grained, moist,
crumbly

SW
Lime
stone

1026
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PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

SILT, some clay, mod soft, moist, pale brown and
brownish yellow

SILT, little clay, soft, damp, pale brown, light yellowish
brown

SILT, little clay, soft, moist, pale brown to yellowish
brown

SILT, some clay, mod soft, moist, pale brown to
yellowish brown, some limonite staining

CLAY and SILT, soft, moist, plastic, pale brown and
yellowish brown

SILT and CLAY, firm, damp, mottled, light brown and
yellowish brown, scattered limonite stains

SILT, some clay and sand, mod firm, damp to moist,
pinkish gray, light brown and reddish yellow

MH

MH-CH

MH

0-3.5
100%

3.5-7
100%

7-11
100%

11-15
100%

15-16.3
 100%

16.3-18.3
  100%

18.3-19.5
  100%

19.5-22.5
  100%

22.5-23.5
  100%

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
April 17, 2009

Harriss Drilling Services

Mark

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

CSN06
33.7 feet

680

830

793

987

803

624

635

625

1056

1670

1750

830
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Page 2 of 2NOTES:

Sample Recov.
%

SILT, some clay and sand, mod soft, moist, light brown,
 brownish yellow, scattered limonited nodules

SILT, some clay, trace gravel, moist, soft, light
brownish gray and brownish yellow

Weathered rock, chert, dolostone, some sand and clay,
 wet

23.5-27.5
  80%

27.5-30.5
  100%

725

458

679

325

469
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BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES: Well Name

PID /

Finished with
 flush mount
completion

Top of filter
 pack at 11.8
 feet

Total depth
of hole 29.1
feet, top of
2-inch PVC
screen at
13.8, bottom
of screen at
28.8, 0.35

No Samples

SILT, some SAND, little CLAY, damp, moderately firm,
mottled light gray, light brownish gray and light olive gray.

No Samples

SILT, some CLAY, little SAND, trace GRAVEL, moderately
soft, damp, mottled yellowish brown and light gray.

No Samples

SILT, some CLAY, moist, moderately soft, slightly plastic,
mottled light yellowish brown and light gray.

No Samples

SILT, some CLAY, moist, moderately firm, slightly plastic,
mottled light yellowish brown and light gray.

No Samples

SILT and CLAY, trace SAND, firm, moist, mottled light gray,
light olive gray and dark gray.

No Samples

SILT, some CLAY, trace SAND, firm, moist, mottled light
greenish gray and light reddish gray.

No Samples

SILT, some CLAY, trace SAND, firm, moist, mottled reddish
gray and light greenish gray.

No Samples

SILT, some CLAY, numerous rock fragments, firm, rock is

0 ppm

0 ppm

0 ppm

0 ppm

0.7 ppm

0.8 ppm

0.6 ppm

1.0 ppm

Kellwood OU6
New Haven, Missouri
440838
Lee Gorday
Susan Fullerton October 29 2004

Roberts Envi. Drilling, Inc.

Chris Heber

CME-750

Hollow Stem Auger

MW1-S
29.1

Originally drilled as MW1D MW1-S
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CONSTRUCTION REMARKS

Page 2 of 2NOTES: Well Name

PID /

foot bottom
plug.

mix of light brownish gray DOLOSTONE and brown CHERT,
 moist.

No Samples

SILT and CLAY, trace rock fragments (GRAVEL), firm,
moist, mottled pale olive and yellowish brown.

No Samples

SILT and rock fragments (GRAVEL), wet, soft, light yellowish
 brown.

No Samples. Auger Refusal at 29.1 feet.

1.8 ppm

4.1 ppm

Originally drilled as MW1D MW1-S
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Monitor Well Log
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES: Well Name

PID /

Flush Mount
Completion

0-34' - 10"
Hole

0.5-26.5'
Bentonite
Seal

0.5-34' 6"
Steel Casing

SILT, little CLAY and SAND, loose, damp, mottled light gray
and brownish gray.

SILT, little CLAY, moderately soft, slightly plastic, damp,
medium gray and reddish brown.

SILT, some CLAY, trace pebbles, firm, damp, medium gray
with some yellowish brown.

SILT, little CLAY, soft, moist, mottled light gray and grayish
brown.

SILT, some CLAY, firm, damp, mottled gray and yellowish
brown.

SILT, some CLAY, trace CHERT, firm, slgihtly plastic, damp,
 mottled gray and yellowish brown.

SILT, some CLAY, moderately soft, slightly plastic, damp,
mottled light greenish gray and yellowish brown.

SILT, some CLAY, firm, slightly plastic, damp, mottled light
greenish gray, reddish brown and dark gray.

SILT, little CLAY, moderately firm, moist, mottled greenish
gray and yellowish brown.

SILT, some CLAY, trace pebbles, firm, damp, slightly plastic,
 mottled yellowish brown, light greenish gray and black.

SILT, some CLAY, few pebbles.  firm, slightly plastic, damp,
pebbles slightly rounded, mottled greenish gray, brownish
gray and brown.

Remedial Investigation
Industrial Drive
442906
Lee Gorday
Mark Raybuck July 2008

S&S Drilling

Neal Stephens

Speed Star

Cable Tool

MW-1-UB
43.6'

MW-1-UB
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Page 2 of 2NOTES: Well Name

PID /

34-43.6' - 6"
 Open Hole

26.5-34'
Cement Seal

SILT, CLAY, GRAVEL, COBBLES, very firm, damp, greenish
 gray, cobbles slightly rounded.

LIMESTONE, trace CHERT, slightly weathered, light gray,
medium grained.

Weathered LIMESTONE, wet, strong yellow.

Weathered LIMESTONE with CHERT and SANDSTONE
fragments, tan and gray, fine grained, sandstone is medium
grained, tan

DOLOSTONE, fine grained, light brownish gray and light
brown.  Faster drilling interval at 36'.

DOLOSTONE, fine grained, trace SANDSTONE and
CHERT, light brownish gray with some light brown and
white.

MW-1-UB
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BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 4NOTES: Well Name

PID /

Finished with
 flush mount
completion

6-Inch PVC
outer casing
to 80, sealed
 with
bentonite-
cement grout.
  4-Inch PVC
inner casing
to 95, sealed
 with high
solids
bentonite
grout.

FILL, GRAVEL

SILT, little SAND and CLAY, yellowish brown, moist.

DOLOSTONE and CHERT, weathered, brown.

DOLOSTONE, light gray, CHERT, brown and blue
translucent, trace SANDSTONE.

DOLOSTONE, very fine grained, light gray, 20% CHERT,
brown.

Kellwood OU6
New Haven, Missouri
440838
Lee Gorday
Susan Fullerton October 26, 2004

Roberts Envi. Drilling, Inc.

Chris Heber

Air Rotary

Air Rotary

MW1-SW
111.2

Originally drilled as MW1C MW1-SW
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Page 2 of 4NOTES: Well Name

PID /

DOLOSTONE, very fine grained, light gray, 10% CHERT.

DOLOSTONE, shaley, very fine grained to microcrystalline,
light gray.

DOLOSTONE, shaley, light gray, very fine grained, trace
silicified oolite.

DOLOSTONE, light gray, 5% GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, light
gray with 10 to 15% brownish gray.

DOLOSTONE, fine grained to very fine grained, very light
brownish gray, interlayered with scattered large CHERT
nodules, few voids.

SANDSTONE, QUARTZ with some CHERT, fine grained,
well cemented, numerous vugs, mix of brown and medium
gray.

CHERT embedded in QUARTZ SANDSTONE, SILTSTONE
and DOLOSTONE matrix, greenish gray and brown, large
drusy QUARTZ-lined vugs.

DOLOSTONE, very fine grained, light brownish gray with
irregular GLAUCONITE beds.

SANDSTONE, fully cemented, brown, fine grained with 30%
DOLOSTONE, very fine grained to microcrystalline, 20%
CHERT.

DOLOSTONE, microcrystalline to very fine grained, light
gray, 25% CHERT, brown, trace silicified oolite, producing
approximately 1.5 gpm.

DOLOSTONE, very fine grained, light gray, 30%
SANDSTONE, fine grained, very well cemented, light gray,
trace white silicified oolite.  Sandstone decreasing from top
to bottom of interval.

Originally drilled as MW1C MW1-SW
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DOLOSTONE, very fine grained, light and medium gray,
10% SANDSTONE, trace silicified oolite.

DOLOSTONE, very fine grained, light gray, 20%
SANDSTONE, trace CHERT and GLAUCONITE.

DOLOSTONE, very fine grained, light gray and light
brownish gray, 10% GLAUCONITE.

DOLOSTONE, very fine grained, light gray, trace
GLAUCONITE.

DOLOSTONE, very fine grained, light gray, trace
GLAUCONITE and CHERT.

DOLOSTONE, very fine grained, light gray, trace silicified
oolite.

DOLOSTONE, very fine grained, light gray, 10%
GLAUCONITE, trace silicified oolite.

DOLOSTONE, very fine grained, light gray and light
brownish gray, trace silicified oolite.

DOLOSTONE, very fine grained, light gray and light
brownish gray, trace CHERT.

DOLOSTONE, mix of light gray and light grownish gray,
trace CHERT.  Slight color change in discharge.

DOLOSTONE, very fine grained, mix of light gray and light

Originally drilled as MW1C MW1-SW
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Page 4 of 4NOTES: Well Name

PID /

Open hole
portion of
well was
drilled with
NX core
(approximately
 3.5-inch
diameter).

brownish gray, 20 to 30% CHERT.

DOLOSTONE, microcrystalline to very fine grained, light
brownish gray, scattered laminated GLAUCONITE zones up
to 3mm, one embedded CHERT nodule, few vugs.

DOLOSTONE, fine grained, chalky, white with irregular
GLAUCONITE above and below.

DOLOSTONE, microcrystalline to very fine grained, light
brownish gray, scattered laminated GLAUCONITE zones up
to 3mm, few vugs.

DOLOSTONE, as above, intebedded with SANDSTONE,
medium to fine grained, planar bedded.

SANDSTONE, very fine grained, well sorted, well cemented,
yellowish brown and light gray, scattered beds of SILTY
CLAY, well cemented, yellowish brown, up to 1 cm thick, few
 weathered horizontal fractures.

SANDSTONE, fine grained, well sorted, well cemented, light
gray, scattered irregular GLAUCONITE beds.

DOLOSTONE, microcrystalline to very fine grained, light
brownish gray, irregular thin shaley beds, few horizontal
fractures, SANDSTONE interval 105.3 to 105.6, well
cemented, medium to fine grained.

SANDSTONE, well cemented, medium to fine grained, light
gray, scattered chalky DOLOSTONE beds, white, medium
grained.

DOLOSTONE, very fine grained, light gray, scattered SAND,
 numerous small vugs poorly connected, slightly weathered.

Originally drilled as MW1C MW1-SW
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 3NOTES: Well Name

PID /

Finished with
 flush mount
completion

4-Inch PVC
casing to 49
feet, sealed
with
bentonite -
cement grout.
  Open hole
portion of
well was
drilled with
NX core
(approximately
 3.5-inch
diameter).

FILL, GRAVEL

SILT, some CLAY, brown, moist.

SILT, some CLAY, yellowish brown.

SILT, little CLAY, light brown.

SILT, some CLAY, yellowish brown with thin grayish brown
layers.

SILT, some CLAY, abundant CHERT.

Kellwood OU6
New Haven, Missouri
440838
Lee Gorday
Susan Fullerton October 22, 2004

Roberts Envi. Drilling, Inc.

Chris Heber

Air Rotary

Air Rotary

MW1-T1
75.3

Originally drilled as MW1B MW1-T1
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SANDSTONE, fine grained, well graded, well cemented, mix
of yellowish brown and light yellowish gray.

DOLOSTONE, weathered, yellowish browN, 5 to 10%
SANDSTONE.

DOLOSTONE, very weathered, yellowish brown, 10 to 15%
SANDSTONE.

DOLOSTONE, weathered, yellowish brown, 25%
SANDSTONE, trace of silicified oolites.

DOLOSTONE and SANDSTONE, weathered yellowish
brown, trace CHERT, trace light gray, very fine grained
DOLOSTONE, traces of silicified oolites.

DOLOSTONE, mix of yellowish brown, weathered with
lesser light gray, very fine grained, 10 to 15% SANDSTONE.

DOLOSTONE, light gray with yellowish brown, 20%
SANDSTONE.

DOLOSTONE, very fine grained, mostly light gray with trace
of yellowish brown, 10% SANDSTONE.

DOLOSTONE, sandy, medium to fine grained, light gray,
irregular bedding, few interspersed CHERT nodules, large
QUARTZ-lined vugs, few vertical fractures.

DOLOSTONE, very fine grained to microcrystalline, medium
brownish gray, GLAUCONITE, high-angle, irregular bedding
features.

DOLOSTONE, medium to very fine grained, light brownish
gray to white, chalky, fractured.

DOLOSTONE, microcrystalline to very fine grained, irregular
bedding, medium brownish gray to light gray, vertical
fractures and vugs, some QUARTZ-lined, weathering of

MW1B-GW01-
050.0-041013

Originally drilled as MW1B MW1-T1
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fracture surfaces.

DOLOSTONE, microcrystalline to very fine grained with
scattered chalky intervals, light gray, laminar bedding.

DOLOSTONE, medium grained, reworked, light gray,
scattered CHERT, scattered, poorly connected vugs.

DOLOSTONE, medium grained, light gray, GLAUCONITE
beds.

DOLOSTONE, microcrystalline to very fine grained, medium
gray, scattered vugs.

DOLOSTONE, sandy, medium grained, light gray, locally
chalky.

DOLOSTONE, microcrystalline, light gray with medium gray
planar beds.

DOLOSTONE, reworked, mix of medium gray, chalky white
limestone with very fine grained, light gray limestone,
scattered GLAUCONITE.

Originally drilled as MW1B MW1-T1



WELL
CONSTRUCTION

0

-5

-10

-15

-20

Monitor Well Log
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 11NOTES: Well Name

PID /

Finished with
 flush mount
completion

8-Inch PVC
outer casing
to 125,
sealed with
bentonite-
cement grout.
  4-Inch PVC
inner casing
to 341,
sealed with
high solids
bentonite
grout.

FILL, Gravel

SILT, some SAND, little CLAY and GRAVEL, reddish brown.

DOLOSTONE, light brownish gray, very fine grained, some
SANDSTONE, trace CHERT.

Kellwood OU6
New Haven, Missouri
440838
Lee Gorday
Susan Fullerton November 1, 2004

Roberts Envi. Drilling, Inc.

Chris Heber

Air Rotary

Air Rotary

MW2-R
369.8

Roubidoux Formation Well MW2-R
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DOLOSTONE, very fine grained to microcrystalline, medium
gray.

DOLOSTONE, very fine grained, light gray.

DOLOSTONE, very fine grained, light gray and
SANDSTONE, light gray to light brownish gray, well
cemented.

DOLOSTONE, very fine grained, light brownish gray, trace
SANDSTONE and CHERT.

SANDSTONE, well graded, well cemented, light brown.

DOLOSTONE, microcrystalline, light brownish gray, trace
SANDSTONE.

MW2R-GW01-
025.0-040915

MW2R-GW01-
045.0-040915

Roubidoux Formation Well MW2-R
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DOLOSTONE, microcrystalline, light brownish gray, little
SANDSTONE, trace CHERT.

DOLOSTONE, very fine grained, medium gray, some
CHERT, tan.

DOLOSTONE, very fine grained, medium gray to greenish
gray, little CHERT trace GLAUCONITE.

DOLOSTONE, very fine grained, medium gray, trace
CHERT, slower drilling.

DOLOSTONE, very fine grained, medium gray, trace
CHERT.

DOLOSTONE, very fine grained to microcrystalline, medium
gray to greenish gray, little SANDSTONE, trace
GLAUCONITE.

Roubidoux Formation Well MW2-R
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DOLOSTONE, microcrystalline, mix of medium light gray
and olive gray, silty.

DOLOSTONE, microcrystalline, medium gray to greenish
gray, trace GLAUCONITE.

DOLOSTONE, fine grained, little SANDSTONE, light gray.

DOLOSTONE, fine grained, light and dark gray with thin
banding, increasing water production.

DOLOSTONE, fine grained, light and dark gray with thin
banding, and SANDSTONE, medium to fine grained, well
graded, light gray.

DOLOSTONE, very fine grained, light gray, trace CHERT.

DOLOSTONE, very fine grained, medium gray, trace
CHERT.

DOLOSTONE, very fine grained, uniform, light gray.

DOLOSTONE, very fine grained, uniform, light gray, little
SANDSTONE.

DOLOSTONE, very fine grained, SANDSTONE and
GRAVEL pebbles, brown, moderately cemented.

DOLOSTONE, microcrystalline, light gray, very unform.

MW2R-GW01-
105-040916

Roubidoux Formation Well MW2-R



-130

-135

-140

-145

-150

-155

-160

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 5 of 11NOTES: Well Name

PID /

DOLOSTONE, microcrystalline, light gray, some CHERT.

DOLOSTONE, very fine grained to microcrystalline, little
CHERT, trace GLAUCONITE.

DOLOSTONE, microcrystalline, light gray, little CHERT, few
laminar bands of black in dolostone.

DOLSTONE, microcrystalline, light gray, trace CHERT.

DOLOSTONE, microcrystalline to very fine grained, light
gray, little CHERT, light brownish gray.

DOLOSTONE, microcrystalline to very fine grained, light
gray, little CHERT, light brownish gray, trace GLAUCONITE,
increasing with depth.

DOLOSTONE, microcrystalline, light gray and light brownish
gray, little CHERT and GLAUCONITE, slight increase in
water production.

MW2R-GW01-
160.0-010921

Roubidoux Formation Well MW2-R
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DOLOSTONE, microcrystalline, light gray, trace
GLAUCONITE.

DOLOSTONE, microcrystalline, light gray, little
GLAUCONITE, trace CHERT.

DOLOSTONE, microcrystalline, light gray, trace CHERT.

DOLOSTONE, microcrystalline, light gray, some CHERT,
light brownish gray.

DOLOSTONE, microcrystalline, light gray, greater CHERT,
light brownish gray, little GLAUCONITE.

DOLOSTONE, microcrystalline, some SANDSTONE and
CHERT.

DOLOSTONE, microcrystalline, little SANDSTONE, CHERT
and GLAUCONITE, additional water production.

DOLOSTONE, microcrystalline, light gray, little
GLAUCONITE, trace CHERT.

DOLOSTONE, microcrystalline, light gray, some CHERT,
trace GLAUCONITE, possibly some additional water
production.

Roubidoux Formation Well MW2-R
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DOLOSTONE, microcrystalline, light gray, little
GLAUCONITE, trace CHERT, one PYRITE grain.

DOLOSTONE, microcrystalline, light gray, very uniform.

DOLOSTONE, microcrystalline, light gray, trace CHERT.

DOLOSTONE, microcrystalline, light gray and light greenish
gray.

DOLOSTONE, microcrystalline to very fine grained, light
gray and light greenish gray, very faint lamination.

DOLOSTONE, microcrystalline to very fine grained, light
gray, trace CHERT.

DOLOSTONE, microcrystalline to very fine grained, light
gray, very uniform.

DOLOSTONE, microcrystalline to very fine grained, light
gray with trace of white, microcrystalline LIMESTONE.

DOLOSTONE, microcrystalline to very fine grained, light
gray, little white LIMESTONE and CHERT.

MW2R-GW01-
200.0-010922

Roubidoux Formation Well MW2-R
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DOLOSTONE, microcrystalline to very fine grained, light
gray to light brownish gray, little CHERT, white, trace
GLAUCONITE.

DOLOSTONE, microcrystalline to very fine grained, light
grey, trace silicified oolites and CHERT.

DOLOSTONE, very fine grained, light gray, glin
GLAUCONITIC zone, traces of SANDSTONE (including
silicified oolites).

DOLOSTONE, very fine grained, light gray and light
brownish gray, some GLAUCONITE.

DOLOSTONE, very fine grained, light gray, light brownish
gray and light greenish gray, little SANDSTONE and
CHERT, trace GLAUCONITE.

DOLOSTONE, microcrystalline, light gray, trace CHERT.

Roubidoux Formation Well MW2-R
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DOLOSTONE, very fine grained, light gray, trace CHERT
and GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, mix of
light gray and light brownish gray, trace SANDSTONE, mix
of silcified oolites and QUARTZ.

DOLOSTONE, very fine grained to microcrystalline, light
gray and light brownish gray.

DOLOSTONE, very fine grained to microcrystalline, trace
SANDSTONE.

DOLOSTONE, very fine grained to microcrystalline, some
GLAUCONITE, drill chattering.

DOLOSTONE, very fine grained to microcrystalline, little
GLAUCONITE, smoother drilling.

DOLOSTONE, very fine grained to micorcrystalline, more
GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, medium
gray, little GLAUCONITE, SANDSTONE and CHERT, light
toned.

DOLOSTONE, very fine grained to microcrystalline, medium
gray, some oolitic DOLOSTONE, light brownish gray, and
little GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, medium
gray, some CHERT, brown.

Roubidoux Formation Well MW2-R
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DOLOSTONE, very fine grained to microcrystalline, medium
gray, little SANDSTONE, brown, increase in water
production.

DOLOSTONE, light gray, light brownish gray and white, less
SANDSTONE.

DOLOSTONE, very fine grained to microcrystalline, light
gray, some CHERT, brown.

DOLOSTONE, very fine grained to microcrystalline, light
gray, littlle CHERT, brown, and GLAUCONITE, trace
SANDSTONE, silicified oolites, increasing with depth.

DOLOSTONE, very fine grained to microcrystalline, light
gray, some SANDSTONE, brown.

SANDSTONE and DOLOSTONE

SANDSTONE with some DOLOSTONE.

SANDSTONE and DOLOSTONE.

Roubidoux Formation Well MW2-R



-345

-350

-355

-360

-365

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 11 of 11NOTES: Well Name

PID /

Open hole
portion of
well was
drilled with
NX core
(approximately
 3.5-inch
diameter).

DOLOSTONE, very fine grained to microcrystalline, light
gray, little SANDSTONE, fine grained, brown, major water
production.

No Recovery

SANDSTONE, QUARTZ, very fine grained to fine grained,
trace GRAVEL, well cemented, light yellowish gray.

SANDSTONE, fine grained, QUARTZ, well sorted, well
cemented, light gray with scattered medium gray to light
greenish gray color banding.

No Recovery

SANDSTONE, fine grained, QUARTZ, well sorted, well
cemented, light gray with scattered medium gray color
banding.

MW2R-GW01-
344.0-040922

Roubidoux Formation Well MW2-R
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(314) 576-7330

Page 1 of 1NOTES: Well Name

PID /

Finished with
 flush mount
completion

Bentonite
chips from 2
to 8.6 feet.
 Filter pack
8.6 feet to
20.4.

Total depth
of hole 20.4
feet, top of
2-inch PVC
screen at
10.2, bottom
of screen at
20.2, 0.2
foot bottom
plug.

FILL, GRAVEL

SILT, little SAND and CLAY, yellowish brown, moist.

DOLOSTONE and CHERT in SILTY CLAY.

DOLOSTONE, very fine grained, light yellowish brown and
clear QUARTZ SANDSTONE, little CHERT.

DOLOSTONE, very fine grained, light gray and brownish
gray, 20% CHERT.

Kellwood OU6
New Haven, Missouri
440838
Lee Gorday
Susan Fullerton October 26, 2004

Roberts Envi. Drilling, Inc.

Chris Heber

Air Rotary

Air Rotary

MW2-S
20.4

Originally drilled as MW2A MW2-S
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PARSONS
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Chesterfield, MO 63017
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Finished with
 flush mount
completion

4-Inch PVC
casing to 35,
 sealed with
bentonite -
cement grout.
  Open hole
portion of
well was
drilled with
NX core
(approximately
 3.5-inch
diameter).

FILL, GRAVEL

SILT, little SAND and CLAY, yellowish brown, moist.

DOLOSTONE and CHERT, weathered, brown.

DOLOSTONE, light gray, CHERT, brown and blue
translucent, trace SANDSTONE.

DOLOSTONE, very fine grained, light gray, 20% CHERT,
brown.

Kellwood OU6
New Haven, Missouri
440838
Lee Gorday
Susan Fullerton November 2, 2004

Roberts Envi. Drilling, Inc.

Chris Heber

Air Rotary

Air Rotary

MW2-SW
56.3

Originally drilled as MW2B MW2-SW
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DOLOSTONE, very fine grained, light gray, 10% CHERT.

DOLOSTONE, shaley, very fine grained to microcrystalline,
light gray.

DOLOSTONE, shaley, light gray, very fine grained, light
gray, trace silicified oolite.

DOLOSTONE, light gray, 5% GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, light
gray with 10 to 15% brownish gray.

DOLOSTONE, fine grained to very fine grained, very light
brownish gray, interlayered with scattered large CHERT
nodules, rare voids.

SANDSTONE, QUARTZ with some CHERT, fine grained,
well cemented, Numerous vugs, mix of brown and medium
gray.

CHERT embedded in SANDSTONE, SILTSTONE and
DOLOSTONE matrix, greenish gray and brown, large drusy
QUARTZ-lined vugs.

DOLOSTONE, very fine grained, light brownish gray with
irregular GLAUCONITE beds.

DOLOSTONE, fine grained, embedded CHERT, light
yellowish brown to light gray, several stained fractures.

DOLOSTONE, very fine graine to microcrystalline, several
irregular GLAUCONITE beds, light yellowish gray, scattered
sandy zones.

Interbedded SANDSTONE and DOLOSTONE.
SANDSTONE medium to fine grained, light brownish gray,
well cemented, scattered vugs, DOLOSTONE fine grained,
light gray.

DOLOSTONE, very fine grained, light gray, scattered vugs,
irregular banding.

Originally drilled as MW2B MW2-SW
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330
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PID /

Finished with
 flush mount
completion

4-Inch PVC
casing to 95,
 sealed with
bentonite-
cement grout.
  Open hole
portion of
well was
drilled with
NX core
(approximately
 3.5-inch
diameter).

FILL, GRAVEL

SILT, some SAND and CLAY, trace GRAVEL, reddish
brown.

DOLOSTONE, brown, very fine grained.

SANDSTONE, very fine grained, well sorted, little
DOLOSTONE.

SANDSTONE, very fine grained, well sorted, little CHERT
and DOLOSTONE.

SANDSTONE and DOLOSTONE in equal portions, very fine
grained, buff.

Kellwood OU6
New Haven, Missouri
440838
Lee Gorday
Susan Fullerton October 27, 2004

Roberts Envi. Drilling, Inc.

Chris Heber

Air Rotary

Air Rotary

MW2-T2
116

Originally drilled as MW2C MW2-T2
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DOLOSTONE, microcrystalline to very fine grained, medium
gray, 5% CHERT.

DOLOSTONE, microcrystalline to very fine grained CHERT
5 to 10, GLAUCONITE 10%.

DOLOSTONE, very fine grained to microcrystalline, light
gray.

DOLOSTONE, very fine grained to microcrystalline, light
gray, 5% CHERT.

DOLOSTONE, very fine grained to microcrystalline, light
gray, 5% SANDSTONE.

DOLOSTONE, very fine grained to microcrystalline, light
gray, 20% SANDSTONE, fine grained, well sorted, light
brown.

DOLOSTONE, very fine grained to microcrystalline, light
gray and light brownish gray, trace clear to blue CHERT.

DOLOSTONE, very fine grained to microcrystalline, light
gray, 30 to 40% SANDSTONE, clear, fine grained, well
sorted.

SANDSTONE, fine grained, well sorted, clear, DOLOSTONE
 increasing from 10% at top of interval to 50% at bottom.

DOLOSTONE, very fine grained to microcrystalline, light
brownish gray, 20 to 25% SANDSTONE.

Originally drilled as MW2C MW2-T2
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DOLOSTONE, very fine grained to microcrystalline, light
brownish gray, 5% SANDSTONE, 5% GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, light
brownish gray to light gray.

DOLOSTONE, light gray and brownish gray, and CHERT.

DOLOSTONE, light gray and medium gray, shaley, 10%
CHERT, trace GLAUCONITE.

DOLOSTONE, medium to light gray, 20% GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, medium
gray and light gray.

DOLOSTONE, very fine grained to microcrystalline, mix of
medium and light gray.

DOLOSTONE, very fine grained to microcrystalline, light
gray and light brown.

DOLOSTONE, shaley, light gray and light greenish gray,
20% GLAUCONITE.

Originally drilled as MW2C MW2-T2
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DOLOSTONE, light gray and light greenish gray, 20%
GLAUCONITE.

No Samples

DOLOSTONE, very fine grained to microcrystalline,
reworked with little CHERT and DOLOSTONE embedded in
GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, very
light brownish gray, irregular laminar shaley beds, scattered
CHERT, embedded in softer DOLOSTONE.

SHALE, calcareous, irregular lamination.

QUARTZ SANDSTONE, fine to medium grained, well sorted,
 moderately cemented, scattered MARCASITE, medium
gray.

DOLOSTONE, microcrystalline to very fine grained with
scattered, embedded CHERT, numerous poorly connected
vugs with drusy QUARTZ, medium gray.

DOLOSTONE, very fine grained to microcrystalline, very
light brownish gray, uniform.

DOLOSTONE, very fine grained to microcrystalline, light
brownish gray, scattered irregular shaley seams (<1 mm
thick), medium gray.

Originally drilled as MW2C MW2-T2
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 6NOTES: Well Name

PID /

Finished with
 flush mount
completion

8-Inch PVC
outer casing
to 125,
sealed with
bentonite-
cement grout.
  4-Inch PVC
inner casing
to 155,
sealed with
high solids
bentonite
grout.  Open
hole portion
of well was
drilled with
NX core
(approximately
 3.5-inch
diameter).

FILL, GRAVEL

SILT, some SAND and CLAY, trace GRAVEL, reddish
brown.

DOLOSTONE, brown, very fine grained.

SANDSTONE, very fine grained, well sorted, little
DOLOSTONE.

SANDSTONE, very fine grained, well sorted, little CHERT
and DOLOSTONE.

SANDSTONE and DOLOSTONE in equal portions, very fine
grained, buff.

Kellwood OU6
New Haven, Missouri
440838
Lee Gorday
Susan Fullerton October 21 2004

Roberts Envi. Drilling, Inc.

Chris Heber

Air Rotary

Air Rotary

MW2-T3
196.5

Originally drilled as MW2D MW2-T3



-25

-30

-35

-40

-45

-50

-55

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 6NOTES: Well Name

PID /

SANDSTONE, very fine grained, white to brown, some
DOLOSTONE, microcrystalline, grayish brown, trace
CHERT.

DOLOSTONE, microcrystalline to very fine grained, medium
gray, little CHERT, brown, trace SANDSTONE, white to
brown.

DOLOSTONE, medium gray, 10 to 15% SANDSTONE,
brown, very fine grained, containing silicified oolites.

DOLOSTONE as above, trace SANDSTONE.

DOLOSTONE as above, 20% SANDSTONE.

DOLOSTONE, microcrystalline to very fine grained, light
gray, shaley partings, trace GLAUCONITE.

DOLOSTONE as above, 10% SANDSTONE.  Very slight
production.

DOLOSTONE as above, 15 to 20% SANDSTONE, little
CHERT.

SANDSTONE, very fine grained, silicified oolite, some
CHERT and DOLOSTONE.

DOLOSTONE, shaley, light brownish gray, 15 to 20%
SANDSTONE, little CHERT, trace GLAUCONITE.

DOLOSTONE, blocky texture, light grownish gray, 15 to 20%
 SANDSTONE, trace CHERT.  Producing approximately 2
gpm.

SANDSTONE, very fine grained, trace CHERT.

SANDSTONE, very fine grained, 30% DOLOSTONE, some
CHERT.

DOLOSTONE, very fine grained to microcrystalline, 20%
SANDSTONE.

DOLOSTONE, very fine grained to microcrystalline, light
brownish gray, 10 to 15% SANDSTONE.

DOLOSTONE, as above, trace SANDSTONE and CHERT.

DOLOSTONE, very fine grained to microcrystalline, light

Originally drilled as MW2D MW2-T3
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brownish gray, 10 to 15% SANDSTONE.

DOLOSTONE, very fine grained to microcrystalline, shaley,
trace GLAUCONITE.

Bedded CHERT and DOLOSTONE, medium gray, little
GLAUCONITE and SANDSTONE.

DOLOSTONE, microcrystalline to very fine grained, 5%
SANDSTONE.

DOLOSTONE, microcrystalline to very fine grained, light
gray, some GLAUCONITE, shaley.

DOLOSTONE, microcrystalline to very fine grained, light
gray, some GLAUCONITE, very uniform, Glauconite
decreasing with depth.

DOLOSTONE, microcrystalline to very fine grained, shaley,
mix of light and medium gray.

DOLOSTONE, shaley, microcrystalline to very fine grained,
light gray, little GLAUCONITE, trace SANDSTONE.

DOLOSTONE, as above, slower drilling.

Originally drilled as MW2D MW2-T3
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DOLOSTONE, shaley, microcrystalline to very fine grained,
some GLAUCONITE, no SANDSTONE.

DOLOSTONE, shaley, microcrystalline to very fine grained,
10% GLAUCONITE.

DOLOSTONE, microcrystalline to very fine grained, light
gray, some CHERT, little GLAUCONITE.

DOLOSTONE as above, 5% CHERT and GLAUCONITE.

DOLOSTONE, microcrystalline to very fine grained, shaley,
light gray to light greenish gray.  Flow approximately 3 gpm.

DOLOSTONE, very fine grained to microcrystalline, shaley,
mix of light gray and olive gray.

SANDSTONE, very fine grained, 10% DOLOSTIONE.

DOLOSTONE, 40% SANDSTONE.

DOLOSTONE, microcrystalline to very fine grained, light
gray, 30% CHERT, 5% SANDSTONE, one grain of
iridescent MARCASITE.

DOLOSTONE, microcrystalline to very fine grained, 5%
GLAUCONITE.

DOLOSTONE, microcrystalline to very fine grained, medium
greenish gray, 5% CHERT, very uniform.

DOLOSTONE, microcrystalline to very fine grained, medium
greenish gray, 5% CHERT and SANDSTONE.

DOLOSTONE as above, 5% CHERT.

No cuttings.

Originally drilled as MW2D MW2-T3



-130

-135

-140

-145

-150

-155

-160

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 5 of 6NOTES: Well Name

PID /

DOLOSTONE, very fine grained to microcrystalline, light
gray, 5% GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, light
gray, 5% CHERT, white and light brown, trace
GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, light
gray, 5% GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, light
gray, 10% microcrystalline white DOLOSTONE, 5%
GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, light
gray, 5% GLAUCONITE.

DOLOSTONE, very fine grained to microcrystalline, light
gray and light brownish gray.

DOLOSTONE, very fine grained to microcrystalline, light
gray.

DOLOSTONE, very fine grained to microcrystalline, light
brownish gray with thin medium gray shaley beds (< 1mm)
laminated with embedded clasts and darker bands from
156.5 to 157.0.

DOLOSTONE, very fine grained, fractures and thin shaley
seams at 158.6, 161.0 and 162.5, reworked at 160.9

DOLOSTONE, very fine grained, light brownish gray,

Originally drilled as MW2D MW2-T3



-165

-170

-175

-180

-185

-190

-195

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 6 of 6NOTES: Well Name

PID /

scattered medium gray irregular bands, shaley, scattered
fractures.

DOLOSTONE, very fine grained, light brownish gray with
medium greenish gray shaley zone, some fracturing,
interspersed fragments.

SANDSTONE, medium-fine grained, well cemented, medium
 brownish gray.

DOLOSTONE, very fine grained, light brownish gray with
light gray shaley banding, interspersed white LIMESTONE
fragments, few CHERT nodules, fracturing and vugs from
173.5 to 174.7.

DOLOSTONE, very fine grained, scattered vugs with drusy
QUARTZ.

DOLOSTONE, very fine grained, medium brownish gray,
medium grained at 177.9

DOLOSTONE, reworked mix of very fine grained light
brownish gray with coarser white fragments, scattered vugs
with drusy QUARTZ.

SANDSTONE,  medium grained, silicified oolites.

DOLOSTONE, fine to very fine grained, reworked, medium
gray with white inclusions, scattered CHERT, few small
vugs, scattered fractures.

DOLOSTONE, extensively reworked, shaley, banded and
convoluted.

DOLOSTONE, very fine grained, light brownish gray,
scattered shaley layers < 1mm thick.

DOLOSTONE, medium grained, light gray.

DOLOSTONE, very fine grained, light gray, thin shaley
medium gray beds, interspersed CHERT and vugs at 193.0
to 194.2.

DOLOSTONE, very fine to fine grained, sandy, light to
medium gray, some vertical fracturing.

DOLOSTONE, very fine grained with CHERT interspersed,
thin shaley lamina.

Originally drilled as MW2D MW2-T3
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6" Steel
Casing in 10"
 Hole from
surface to
20' bgs with
bentonite
grouted
annulus

2" PVC Riser

Flush mount
vault
completion.

SILT, little CLAY, soft, moist, yellowish bown and light
brownish gray.

SILT, trace CLAY, soft, moist, mottled brownish yellow and
grayish brown.

GRAVEL, some SILT, firm, damp, reddish yellow, gravel
angular, limestone and chert.

SILT, some CLAY, firm, slightly plastic, damp, yellowish
brown and light gray.

SILT, some CLAY, firm to very firm, damp, one large
limestone fragment, mottled yellowish brown and light olive
gray.

Weathered LIMESTONE, silt, loose, damp, mottled pale
yellow and yellowish brown.

Cherty GRAVEL

DOLOSTONE, fine grained, gray, with weathered CHERT.
Water coming in hole at about 12'

DOLOSTONE with LIMESTONE, fine grained to medium
grained, yellowish tan to gray.

Remedial Investigation
Industrial Drive
442906
Lucas White
Mark Raybuck June 2008

S&S Drilling

Neal Stephens

Speed Star

Cable Tool

MW5-UB
50.8'

MW5-UB
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from surface.
  15'
screened
interval at
bottom.  Sand
 pack from
34.9' bgs to
TD.
Bentonite
grout above
sand to
surface.

All gray, loosing some water.

w/ 40% CHERT fragments.

No chert, some glauconitic SHALE.

More glauconitic SHALE.

MW5-UB
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8-inch steel
starter pipe
set to 15
feet

4-inch PVC
casing set to
 24.8 feet,
Portland
cement seal
at bottom
with
remaining
annulus
grouted with
bentonite
/Portland
cement slurry

Open hole
24.8 to 73.0
feet cut with
 HX core bit

Silt some clay, moist, mod soft, slightly plastic, light olive
brown and light brownish gray.  Scattered concretions at 3',
less moist.

Silt little clay and sand, damp to moist, mod soft, yellowish
brown and light brownish gray

Silt, some clay, mod soft, larger concretions (to 1/4"), damp
to moist, brownish yellow and light brownish gray

Silt, some clay, moist, mod firm, highly mottled, large areas
of Mn staining, light browinsh gray, brownish yellow, and
dark grayish brown

Silt with fractured angular limestone, yellowish brown, dry

DOLOSTONE, very fine grained, weathered, few dendrites,
brownish yellow.

DOLOSTONE, fine to very fine grained, weathered, few
dendrites, yellowish brown.

DOLOSTONE, very fine to fine grained, slightly weathered,
light brownish gray.

Kellwood RI
New Haven, Missouri
442906
Lee Gorday
Mark Raybuck September 2008

S&S Drilling

Neal Stephens

Speed Star, Mobile

Air Rotary, Core

MW6-US
73.0'

MW6-US



-25

-30

-35

-40

-45

-50

-55

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 3NOTES: Well Name

PID /

97% core
recovery
RQD 86%

96% core
recovery

RQD 64%

core recovery
 99%

RQD 39%

99% core
recovery

RQD 47%

DOLOSTONE, very fine grained, clayey, light greenish gray.

SANDSTONE, cemented quartz, light yellowish brown, little
DOLOSTONE, very fine grained, light greenish gray.

DOLOSTONE, very fine grained, soft sediment deformation,
vug with drusy quartz at 25.4, mix of light yellowish brown
and very light brown.

DOLOSTONE, very fine grained, very light brown and light
yellowish brown, thin wavy SHALE beds to 1/8-inch thick,
light green.

DOLOSTONE, medium to fine grained, interformational
CONGLOMERATE, yellowish brown and light grayish brown,
 slight weathering, vugs.

DOLOSTONE, very fine to fine grained, light brownish gray
to light yellowish brown, laminar shaley interval, 30.6 to 30.8
feet, scattered wavy glauconitic shaley beds to 1/8-inch,
abundant fractures.

DOLOSTONE, fine grained, light gray to very pale brown,
scattered thin wavy shaley seams, abundant horizontal
fractures.

DOLOSTONE, fine grained, weathered at fractures, light
gray and light brownish gray.

DOLOSTONE, fine to very fine grained, local soft sediment
deformation, very pale brown to light gray, scattered thin
glauconitic shaley seams, abundant fractures.

DOLOSTONE, fine grained, light gray, inclined and
horizontal fractures, CHERT nodule at 45.1, abundant
fractures.

DOLOSTONE, medium grained, some CHERT, some
glauconitic SHALE, vugs, vertical fractures with slight
weathering, light gray, very pale brown.

DOLOSTONE, fine to medium grained, light gray.

DOLOSTONE, fine grained, localized weathering, some soft
sediment deformation, small vugs, some vertical fractures,
abundant fractures.

DOLOSTONE and CHERT, mediuim grained, vugs, light
gray.

DOLOSTONE, fine grained, light yellowish brown.

SANDSTONE, CHERT, and DOLOSTONE, medium grained,
 white to light yellowish brown.

DOLOSTONE, fine grained, vugs, vertical and horizontal
fractures, very pale brown.

DOLOSTONE, fine to medium grained, very pale brown,
long, tight vertical fractures, minor vugs, abundant fractures.

MW6-US
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100% core
recovery

RQD 33%

DOLOSTONE, very fine to fine grained, clayey, CHERT bed
at top of interval, pale yellow, abundant fractures.

Interbedded DOLOSTONE and SANDSTONE, trace
GLAUCONITE in sandstone, wavy bedding, white to yellow,
abundant fractures.

DOLOSTONE, very fine grained, small vugs and both tight
and open fractures.

DOLOSTONE, interformational CONGLOMERATE, very fine
 grained, white, light yellowish brown and gray.

Interbedded DOLOSTONE, very fine to fine grained, light
yellowish brown, and SANDSTONE, fine grained, gray, flat
bedding, both open and tight fractures, trace GLAUCONITE
lining fractures.

SANDSTONE, very fine to fine grained, gray, horizontal
bedding, some vugs, numerous fractures.

Interbedded DOLOSTONE, fine grained, light yellowish
brown, and SANDSTONE, very fine grained, horizontal,
thight bedding, yellowish brown, numerous fractures.

DOLOSTONE, very fine grained, light yellowish brown.

DOLOSTONE, medium grained, light yellowish brown to
yellowish brown, vuggy, calcite filled vertical fracture from
71.83 to 72.5.

MW6-US
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8-inch steel
starter pipe
set to 27
feet

4-inch PVC
casing set to
 125.0 feet,
Portland
cement seal
at bottom
with
remaining
annulus
grouted with
bentonite /
Portland
cement slurry

Open hole
125.0 to
141.0 feet
cut with HX
core bit

Silt some clay, moist, mod soft, slightly plastic, light olive
brown and light brownish gray.  Scattered concretions at 3',
less moist.

Silt little clay and sand, damp to moist, mod soft, yellowish
brown and light brownish gray

Silt, some clay, mod soft, larger concretions (to 1/4"), damp
to moist, brownish yellow and light brownish gray

Silt, some clay, moist, mod firm, highly mottled, large areas
of Mn staining, light browinsh gray, brownish yellow, and
dark grayish brown

Silt with fractured angular limestone, yellowish brown, dry

DOLOSTONE, very fine grained, weathered, few dendrites,
brownish yellow.

DOLOSTONE, fine to very fine grained, weathered, few
dendrites, yellowish brown.

DOLOSTONE, very fine to fine grained, slightly weathered,
light brownish gray.

Kellwood RI
New Haven, Missouri
442906
Lee Gorday / Lucas White
Peter Gelman September, 2008

S&S Drilling

Neal Stephens

Speed Star, Mobile

Air Rotary, Core

MW6-SW
141'

MW6-SW
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DOLOSTONE, very fine grained, clayey, light greenish gray.

SANDSTONE, cemented quartz, lighty yellowish brown, little
 DOLOSTONE, very fine grained, light greenish gray.

DOLOSTONE, fine to very fine grained, light brownish gray,
little glauconitic SHALE.

DOLOSTONE, fine grained, slightly weathered, light
yellowish brown to light brownish gray, trace CHERT and
glauconitic DOLOSTONE.

DOLOSTONE, fine grained, very pale brown.

DOLOSTONE, fine grained, very pale brown, silicified oolites
 and glauconitic DOLOSTONE, very fine to coarse grained,
light bluish gray.

DOLOSTONE, fine grained, very pale brown.

DOLOSTONE, fine grained, very pale brown, SANDSTONE,
medium grained, well cemented, dark yellowish brown, and
CHERT, very pale bluish gray.

DOLOSTONE, medium to fine grained, very pale brown,
trace SANDSTONE and CHERT.

MW6-SW
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DOLOSTONE, fine grained, light gray, trace glauconitic
SHALE.

DOLOSTONE, fine to medium grained, light gray and
yellowish brown, little SANDSTONE, medium to fine grained,
 well sorted, light gray, trace CHERT.

DOLOSTONE, fine grained, light gray and yellowish brown.

SANDSTONE, fine grained, well sorted, well cemented, light
gray.

DOLOSTONE, fine grained, very pale brown to brownish
yellow.

DOLOSTONE, fine grained, light gray to yellowish brown,
trace glauconitic SHALE.

DOLOSTONE, fine grained, brownish yellow to very pale
brown, trace silicified oolites.

DOLOSTONE, medium to fine grained, pale olive to
brownish yellow, slightly glauconitic.

DOLOSTONE, medium grained, very pale brown, trace
SANDSTONE, light gray, fine grained, well sorted.

DOLOSTONE and SANDSTONE, medium grained, light
gray to very pale brown, sandstone well cemented, well
sorted.

DOLOSTONE, fine to medium grained, light brownish gray to
 very light gray.

MW6-SW
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100% core
recovery

RQD 50%

DOLOSTONE, fine grained, white to very pale brown, trace
glauconitic SHALE.

DOLOSTONE, fine grained, very pale brown, and
SANDSTONE, fine grained, well cemented, white to light
gray.

SANDSTONE, fine grained, well sorted, well cemented, light
gray.

DOLOSTONE, fine grained, light gray, slightly shaley.

DOLOSTONE, fine to medium grained, locally glauconitic,
light gray to light olive gray, trace CHERT and glauconitic
SHALE.

DOLOSTONE, fine to medium grained, light gray to light
olive gray.

DOLOSTONE, medium to fine grained, glauconitic, light olive
 to light gray.

DOLOSTIONE, medium to fine grained, gray, slightly shaley.

DOLOSTONE, medium grained, light gray, some
SANDSTONE, medium grained, well cemented, light gray.

DOLOSTONE, fine grained, glauconitic, light grayish green
and light gray.

DOLOSTONE, medium to fine grained, few vugs, some
interformational CONGLOMERATE, slightly weathered, light
gray to light yellowish brown.

DOLOSTONE, fine to medium grained, light gray and light
yellowish brown along incipient fractures, locally glauconitic,
vertical microfractures.

MW6-SW
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94% core
recovery

RQD 66%

DOLOSTONE and glauconitic SHALE, fine to coarse
grained, dendrites, soft sediment deformation.

DOLOSTONE, fine grained, light gray and very pale brown.

CHERT, coarse grained, white, trace pyrite.

DOLOSTONE, fine grained, light gray.

DOLOSTONE, fine grained, light yellowish brown, scattered
chert nodules, very thin glauconitic SHALE seams, abundant
 fractures.

SANDSTONE, fine grained, well cemented, slight cross
bedding, light gray, numerous fractures, shaley seam at
134.6.

DOLOSTONE, medium grained, sandy, dendrites, yellow.

SANDSTONE, fine grained, well cemented, light gray.

DOLOSTONE, sandy, glauconite lens.

DOLOSTONE, fine grained, mottled, soft sediment
deformation, scattered very thin convolute clay seams,
dendrites, light gray to very pale brown, abundant fractures.

MW6-SW
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PARSONS
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Chesterfield, MO 63017
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Page 1 of 14NOTES: Well Name

PID /

8-inch steel
starter pipe
set to 27
feet in
cement

4-inch PVC
casing set to
 393 feet,
Portland
cement seat
at bottom
with
remaining
annulus
grouted with
bentonite /
Portland
cement slurry

Open hole 393
 feet to
bottom of
hole

Silt some clay, moist, mod soft, slightly plastic, light olive
brown and light brownish gray.  Scattered concretions at 3',
less moist.

Silt little clay and sand, damp to moist, mod soft, yellowish
brown and light brownish gray

Silt, some clay, mod soft, larger concretions (to 1/4"), damp
to moist, brownish yellow and light brownish gray

Silt, some clay, moist, mod firm, highly mottled, large areas
of Mn staining, light browinsh gray, brownish yellow, and
dark grayish brown

Silt with fractured angular limestone, yellowish brown, dry

DOLOSTONE, very fine grained, weathered, few dendrites,
brownish yellow

DOLOSTONE, fine to very fine grained, weathered, few
dendrites, yellowish brown.

DOLOSTONE, very fine to fine grained, slightly weathered,
light brownish gray.

Kellwood RI
New Haven, Missouri
442906
Lee Gorday
Mark Raybuck October 2008

S&S Drilling

Neal Stephens

Speed Start, Mobile

Air Rotary, NX Core

MW6-R
450.83'

MW6-R
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DOLOSTONE, very fine grained, clayey, light greenish gray.

SANDSTONE, cemented quartz, lighty yellowish brown, little
 DOLOSTONE, very fine grained, light greenish gray.

DOLOSTONE, fine to very fine grained, light brownish gray,
little glauconitic SHALE.

DOLOSTONE, fine grained, slightly weathered, light
yellowish brown to light brownish gray, trace CHERT and
glauconitic DOLOSTONE.

DOLOSTONE, fine grained, very pale brown.

DOLOSTONE, fine grained, very pale brown, silicified oolites
 and glauconitic DOLOSTONE, very fine to coarse grained,
light bluish gray.

DOLOSTONE, fine grained, very pale brown.

DOLOSTONE, fine grained, very pale brown, SANDSTONE,
medium grained, well cemented, dark yellowish brown, and
CHERT, very pale bluish gray.

DOLOSTONE, medium to fine grained, very pale brown,
trace SANDSTONE and CHERT.

MW6-R
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DOLOSTONE, fine grained, light gray, trace glauconitic
SHALE.

DOLOSTONE, fine to medium grained, light gray and
yellowish brown, little SANDSTONE, medium to fine grained,
 well sorted, light gray, trace CHERT

DOLOSTONE, fine grained, light gray and yellowish brown.

SANDSTONE, fine grained, well sorted, well cemented, light
gray.

DOLOSTONE, fine grained, very pale brown to brownish
yellow.

DOLOSTONE, fine grained, light gray to yellowish brown,
trace glauconitic SHALE.

DOLOSTONE, fine grained, brownish yellow to very pale
brown, trace silicified oolites.

DOLOSTONE, medium to fine grained, pale olive to
brownish yellow, slightly glauconitic.

DOLOSTONE, medium grained, very pale brown, trace
SANDSTONE,  fine grained, light gray, well sorted.

DOLOSTONE and SANDSTONE, medium grained, light
gray to very pale brown, sandstone well cemented, well
sorted.

DOLOSTONE, fine to medium grained, light brownish gray to
 very light gray.

MW6-R
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DOLOSTONE, fine grained, white to very pale brown, trace
glauconitic SHALE.

DOLOSTONE, fine grained, very pale brown, and
SANDSTONE, fine grained, well cemented, white to light
gray.

SANDSTONE, fine grained, well sorted, well cemented, light
gray.

DOLOSTONE, fine grained, light gray, slightly shaley.

DOLOSTONE, fine to medium grained, locally glauconitic,
light gray to light olive gray, trace CHERT and glauconitic
SHALE.

DOLOSTONE, fine to medium grained, light gray to light
olive gray.

DOLOSTONE, medium to fine grained, glauconitic, light olive
 to light gray.

DOLOSTONE, medium to fine grained, gray, slightly shaley.

DOLOSTONE, medium grained, light gray, some
SANDSTONE, medium grained, well cemented, light gray.

DOLOSTONE, fine grained, glauconitic, light grayish green
and light gray.

MW6-R
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Driller
reports water
 gain

DOLOSTONE, fine grained, light gray.

SANDSTONE, fine grained, well cemented, light gray.

DOLOSTONE, fine grained, light gray to very pale brown.

DOLOSTONE, very fine grained, light brownish gray.

DOLOSTONE, very fine grained, light brownish gray, some
SANDSTONE, well graded, well cemented, light brownish
gray and very pale brown.

DOLOSTONE, fine grained, light brownish gray, little
CHERT, white and brownish yellow.

DOLOSTONE, very fine grained, brownish yellow, little
SANDSTONE, fine grained, well sorted and cemented, very
pale grown, trace glauconitic SHALE.

DOLOSTONE, fine grained, light gray.

DOLOSTONE, fine grained, light gray, little SANDSTONE,
fine grained, well sorted and cemented, light gray to clear.

DOLOSTONE, fine grained, light gray to light brownish gray,
trace glauconite.

MW6-R
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DOLOSTONE, very fine to fine grained, light gray to gray.

DOLOSTONE, fine grained, light gray to gray, trace CHERT.

DOLOSTONE, fine grained, light gray, trace GLAUCONITE.

DOLOSTONE, fine grained, suggarry, light gray.

DOLOSTONE, fine grained, gray, slightly shaley.

DOLOSTONE, fine grained, light gray, little CHERT, clear.

DOLOSTONE, fine grained, light gray, some SANDSTONE,
fine grained, well sorted and cemented, and CHERT, clear,
trace silicified oolite.

DOLOSTONE, medium grained, suggary, light gray.

DOLOSTONE, fine grained, light gray, some SANDSTONE,
fine grained, well sorted and cemented.

MW6-R
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DOLOSTONE, very fine grained, light gray, trace
SANDSTONE, fine grained, well sorted.

DOLOSTONE, fine grained, light gray to gray.

SANDSTONE, fine to medium grained, well sorted and
cemented, clear to light gray, trace DOLOSTONE, fine
grained, light gray.

DOLOSTONE, fine grained, light gray, little SANDSTONE,
fine to medium grained, well sorted and cemented, clear to
light gray.

DOLOSTONE, fine grained, light gray, little SANDSTONE,
fine to medium grained, well sorted and cemented, clear to
light gray, trace glauconitic SHALE.

MW6-R
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DOLOSTONE, fine to very fine grained, gray to light gray.

DOLOSTONE, fine gained, gray to light gray, trace CHERT
and silicified oolites.

DOLOSTONE, fine to very fine grained, light gray, little
CHERT.

DOLOSTONE, fine to very fine grained, light gray.

DOLOSTONE, fine grained, gray, slightly shaley.

DOLOSTONE, fine grained, gray to light gray.

DOLOSTONE, fine to medium grained, light gray to light
brownish gray, trace silicified oolites.

MW6-R



-270

-275

-280

-285

-290

-295

-300

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 9 of 14NOTES: Well Name

PID /

Making
approximately
 5 to 10 gpm

Making
approximately
 10 to 15 gpm

DOLOSTONE, medium to fine grained, light brownish gray to
 light gray.

DOLOSTONE, medium to fine grained, light gray, some
SANDSTONE, fine grained, well sorted and cemented, trace
silicified oolites.

DOLOSTONE, fine to very fine grained, light gray, trace
silicified oolites.

MW6-R
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DOLOSTONE, medium to fine grained, light gray, trace
SANDSTONE and silicified oolites.

DOLOSTONE, fine to medium grained, light gray, trace
CHERT.

DOLOSTONE, medium to fine grained, light gray, trace
silicified oolites.

DOLOSTONE, medium to fine grained, light gray, trace
CHERT.

SANDSTONE, fine grained, well sorted and cemented, light
gray to clear, trace CHERT.

SANDSTONE, fine grained, well sorted and cemented, light
gray, little DOLOSTONE, fine grained, light gray.

MW6-R



-345

-350

-355

-360

-365

-370

-375

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 11 of 14NOTES: Well Name

PID /

Making
approximately
 15 to 20 gpm

DOLOSTONE and glauconitic DOLOSTONE, fine grained,
light gray.

DOLOSTONE, medium to fine grained, light gray, trace
CHERT.

DOLOSTONE, medium to fine grained, light gray, little
SANDSTONE, fine grained, well sorted and cemented.

DOLOSTONE, medium grained, light gray, trace silicified
oolites.

DOLOSTONE, medium grained, light gray, little
SANDSTONE, fine grained, well sorted and cemented.

MW6-R



-380

-385

-390

-395

-400

-405

-410

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 12 of 14NOTES: Well Name

PID /

100%
recovery

RQD 92%

94% Recovery

RQD 69%

DOLOSTONE, medium to fine grained, gray.

DOLOSTONE, fine grained, light gray, trace CHERT.

DOLOSTONE, medium grained, light gray.

SANDSTONE, fine grained, well sorted, highly cemented,
trace silicified oolites.

DOLOSTONE, fine to medium grained, light gray, massive,
few rounded clasts.

Interbedded DOLOSTONE, medium grained, light gray, and
glauconitic SHALE in seams to 1/8-inch thick.

CHERT and DOLOSTONE, in swirlled pattern, light gray to
white.

DOLOSTONE, fine to medium grained, light gray, abundant
closed fractures in random orientations, small vugs with
crystalline interiors.

Shaley DOLOSTONE, very fine to fine grained,
GLAUCONITE, soft sediment deformation, few
DOLOSTONE clasts.

DOLOSTONE, medium to fine grained, light gray, locally
extensive vugs, scattered CHERT.

DOLOSTONE, medium to fine grained, light gray to light
greenish gray, thin shaley seams.

DOLOSTONE and CHERT, fine grained, light gray.

Shaley, sandy,  DOLOSTONE, soft sediment deformation,
medium to fine grained, light gray to light greenish gray.

DOLOSTONE, fine grained, light gray, few vugs and random
 tight fractures.

DOLOSTONE, medium to fine grained, locally sandy, light
gray, numerous vugs and tight fractures at random

PID 0 ppb

PID 0 ppb

MW6-R



-415

-420

-425

-430

-435

-440

-445

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 13 of 14NOTES: Well Name

PID /

98% Recovery

RQD 62%

98% Recovery

RQD 64%

100% Recovery

RQD 68%

98% Recovery

RQD 85%

orientations.

SANDSTONE, scattered glaconitic SHALE seams, light
greenish gray, moderately to poorly cemented, fine to
medium grained.

DOLOSTONE, fine to medium grained, light gray, scattered
vugs.

DOLOSTONE, sandy, medium grained, light gray to light
greenish gray.

SANDSTONE, shaley, medium to fine grained, loosly to
moderately cemented, sandy SHALE seams to 1/2-inch
thick, inclined, light greenish gray to light gray.

DOLOSTONE and CHERT, dolostone coarse grained, gray,
chert in large nodule with vertical contact.

DOLOSTONE, fine to very fine grained, very light gray,
numerous vertical fractures, mostly tight, but some with
gaps.

CHERT and DOLOSTONE, weathered, dolostone medium
grained, crumbly, very light gray.

DOLOSTONE, fine grained, scattered CHERT, thin shaley
seams, convolute contacts, light gray.

DOLOSTONE, medium to fine grained, light gray, scattered
shaley seams, vugs.

SANDSTONE, scattered glauconitic SHALE seams, light
greenish gray, moderately to poorly cemented, fine to
medium grained.

DOLOSTONE and CHERT, medium to coarse grained, light
gray, crumbly.

DOLOSTONE, medium grained, sandy, thin SHALE seam,
light gray, vugs.

Sandy DOLOSTONE, medium grained, with CHERT
nodules, light brown, scattered fractures.

DOLOSTONE, fine to medium grained, light yellowish brown.

SANDSTONE, fine to medium grained, moderately well
cemented, well sorted, very light gray.

SANDSTONE, fine grained, well sorted, moderately well
cemented, slightly inclined bedding, light gray, scattered thin
beds of glauconitic sand.

SANDSTONE, fine to medium grained, moderately well
cemented, well sorted, very light gray.

PID 0ppb

PID 0 ppb

PID 0 ppb

MW6-R



-450

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 14 of 14NOTES: Well Name

PID /

PID 0 ppb

MW6-R
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DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES: Well Name

PID /

Flush Mount
surface
completion

6" Steel
Casing in 10"
 hole surface
 to 15'

6" Open Hole
15' to TD

Bentonite
Seal surface
to 15'

SILT, little CLAY, crumbly, damp, grading downward to
moist, grayish brown.

SAND and GRAVEL, with some SILT, little CLAY, sandstone
 fragements, well graded, cemented, clean, fine to medium
grained, moist.

SILT and CLAY, yellowish brown, wet.

DOLOSTONE, weathered, very fine grained to fine grained,
very pale brown to white.

SANDSTONE, fine to medium grained, weathered, poorly
sorted, moderately cemented, clear to brownish yellow.

DOLOSTONE and SANDSTONE, slightly weathered.
Dolostone-fine grained, light brownish gray to very pale
brown.  Sandstone- fine grained, well graded, light brown.

240 ppb

425 ppb

580 ppb

390 ppb

2200 ppb

Kellwood RI
New Haven, Missouri
442906
Lee Gorday
Mark Raybuck November 2008

S&S Drilling

Neal Stephens

Speed Star & GeoProbe

Cable Tool & Direct Push Probe

MW7-US
25.99'

Contamination detected MW7-US
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DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 2NOTES: Well Name

PID /

135 ppb

MW7US-GW01-
024.5-081112

Contamination detected MW7-US
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BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 4NOTES: Well Name

PID /

0-41.33'  8"
Steel Casing
in 12" Hole

Bentonite
Seal from
surface to
24' for 8"
casing

Flush Mount
surface
completion

SILT, little CLAY, crumbly, damp, grading downward to
moist, grayish brown.

SAND and GRAVEL, with some SILT, little CLAY, sandstone
 fragements, well graded, cemented, clean, fine to medium
grained, moist.

SILT and CLAY, yellowish brown, wet.

DOLOSTONE, weathered, very fine grained to fine grained,
very pale brown to white.

SANDSTONE, fine to medium grained, weathered, poorly
sorted, moderately cemented, clear to brownish yellow.

DOLOSTONE and SANDSTONE, slightly weathered.
Dolostone-fine grained, light brownish gray to very pale
brown.  Sandstone- fine grained, well graded, light brown.

240 ppb

425 ppb

580 ppb

390 ppb

2200 ppb

Kellwood RI
New Haven, Missouri
442906
Lee Gorday
Mark Raybuck November - December 2008

S&S Drilling

Neal Stephens

Speed Start & GeoProbe

Cable Tool & Direct Push Probe

MW7-SW
94'

Contamination detected MW7-SW



-25

-30

-35

-40

-45

-50

-55

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 4NOTES: Well Name

PID /

Cement Seal
from 24' to
41.33' for 8"
 casing

41.33-75.42'
8" Hole

0-75.42'  5"
Galvanized
Steel Casing,
 w/ Cement
Seal to
surface

DOLOSTONE, fine grained, weathered, trace CHERT,
yellowish brown.

DOLOSTONE,  fine grained, slightly weathered, light
yellowish brown to light brownish gray.

DOLOSTONE, medium to very fine grained, trace silicified
oolites, trace CHERT, light gray to light yellowish brown.

DOLOSTONE, medium to fine grained, slightly weathered,
trace CHERT, few dendrites, light brownish gray to light
yellowish brown.

DOLOSTONE, fine grained, light gray to light brownish gray.

DOLOSTONE, fine to very fine grained, light gray.

DOLOSTONE, fine to very fine grained, light gray with little
light yellowish brown, little CHERT, white.

135 ppb

MW7US-GW01-
024.5-081112

Contamination detected MW7-SW



-60

-65

-70

-75

-80

-85

-90

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 3 of 4NOTES: Well Name

PID /

DOLOSTONE, very fine grained, gray to very slightly
greenish gray, very uniform.

DOLOSTONE, very fine grained, trace GLAUCONITE, very
light gray.

DOLOSTONE, very fine grained, light gray to light brownish
gray

DOLOSTONE, very fine grained, light brownish gray, little
SANDSTONE fine grained, clear, trace CHERT, white

SANDSTONE, quartz, fine grained, well sorted, light
yellowish brown, very fine grained in the bottom 2.5 feet

DOLOSTONE, very fine grained, light grayish brown, some
fine grained sand, well sorted

Contamination detected MW7-SW



DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 4 of 4NOTES: Well Name

PID /

Contamination detected MW7-SW
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BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 4NOTES: Well Name

PID /

0-4'  100%
recovery

4-8'  100%
recovery

8-12'  100%
recovery

12-16'  100%
recovery

16-19.5'
100% recovery

Flush Mount
surface
completion

10" Hole from
 surface to
24'

SILT, little SAND and CLAY, firm, damp, mottled yellowish
brown to light gray.

GRAVEL and SILT, little CLAY.  Silt is firm, damp, reddish
brown.  Gravel is broken dolostone, angular to 1".

CLAY, some SILT, moist, firm, slightly plastic, blocky texture,
 mottled reddish to yellowish brown with scattered black
partings.

SILT, little GRAVEL.  Silt is yellow, damp, moderately soft,.
Gravel is weathered dolostone, approximately 1/2".

CLAY and SILT, stiff, damp, yellowish brown with scattered
manganese stains.

CLAY and GRAVEL, some SILT.  Very stiff clay and silt,
yellowish brown, damp, gravel is weathered dolostone,
angular, buff.

Weathered DOLOSTONE, SILT and CLAY, yellow, moist, no
 free water.

DOLOSTONE, little CHERT, fine grained, weathered, light
yellowish brown.

2'-34 ppb

4'-4 ppb

6'-17 ppb

8'-13 ppb

10'-40 ppb

12'-0 ppb

14'-17 ppb

16'-18 ppb

17.5'-24
ppb

19'-16 ppb
19.6'-31
ppb

Kellwood RI
New Haven, Missouri
442906
Lee Gorday
Mark Raybuck January 2009

S&S Drilling

Neal Stephens

Speed Start

Cable Tool

MW8-US
95'

MW8-US
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Page 2 of 4NOTES: Well Name

PID /

6" Hole from
24' to 95'

DOLOSTONE, some CHERT and SHALE, weathered,
dolostone is fine grained, light brownish gray.  Chert is
yellowish brown.  Shale is glauconitic, grayish green.

Shaley DOLOSTONE, glauconitic, grayish green and
yellowish brown, little CHERT.

DOLOSTONE, some shaley glauconitic, little CHERT and
SANDSTONE.  Dolostone is fine grained, grayish green and
light gray.  Chert is yellowish brown, SS is fine grained, fully
cemented, clear.

DOLOSTONE, fine grained, some shaley, glauconitic, light
gray and grayish green, some CHERT and silicified oolites,
trace SANDSTONE fine grained, fully cemented, clear.

DOLOSTONE, fined grained, some shaley and glauconitic,
little CHERT, silicified oolites, trace SANDSTONE, very pale
brown and grayish green.

DOLOSTONE, very fine grained, very pale brown, trace
CHERT, reddish brown and shaley, glauconitic dolostone.

DOLOSTONE, fine grained to very fine grained, very pale
brown to light gray.

DOLOSTONE, very fine grained, very pale brown, little
silicified oolite, light yellowish brown.

MW8-US



-60

-65

-70

-75

-80

-85

-90

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 3 of 4NOTES: Well Name

PID /

2" PVC Riser
from surface
to 85'

2" PVC Screen
 85' to 95'

Sand Pack
from 79.3' to
 95'

Bentonite
Seal from
surface to
79.3'

as above, with trace CHERT.

DOLOSTONE, very fine grained, light gray to very pale
brown, little CHERT, brownish yellow to reddish brown.

DOLOSTONE, fine grained to medium grained, very pale
brown, some suggary, some to little CHERT, brownish
yellow.

DOLOSTONE, medium grained to fine grained, very pale
brown, some slightly glauconitic, greenish gray, trace
CHERT, reddish brown.

DOLOSTONE, fine grained, slightly weathered, some
CHERT and SANDSTONE, silicified dolostone light yellowish
 brown, chert and SS are white to clear.

SANDSTONE, fine grained, well sorted, very pale brown,
traces CHERT, white.

SANDSTONE, fine grained, well sorted, very pale brown and
 DOLOSTONE, fine grained, light gray to very pale brown,

MW8-US



-95

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 4 of 4NOTES: Well Name

PID /

slightly shaley.

MW8-US
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TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES: Well Name

PID /

8-inch steel
starter pipe
set in
bentonite to
8 feet

2-inch PVC
screen and
riser, screen
 interval
42.2 to 57.2
feet

SILT and CLAY, some GRAVEL overburden.

DOLOSTONE, very fine grained, weathered, light gray to
light brownish gray, scattered dendrites.

DOLOSTONE, fine to very fine grained, light gray with
scattered light brownish gray.

DOLOSTONE, very fine to fine grained, trace SANDSTONE
and SHALE, light gray and light brownish gray.

DOLOSTONE, very fine grained, light gray to light yellowish
brown, some weathering rind, trace CHERT.

DOLOSTONE, very fine grained, light gray to light yellowish
brown, trace glauconitic SHALE.

DOLOSTONE, fine to very fine grained, light gray, trace
glauconitic SHALE

MW9US-DW-008
 ND

MW9US-DW-016
 ND

MW9US-DW-019
 ND

MW9US-DW-022

Kellwood RI
New Haven, Missouri
442906
Lee Gorday
Mark Raybuck July 2008

S&S Drilling

Neal Stephens

Speed Start

Cable Tool

MW9-US
57.4'

Contamination detected MW9-US
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-55
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SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 2NOTES: Well Name

PID /

Sand Pack 39
feet to
bottom of
hole with
bentonite
seal above to
 surface

DOLOSTONE, very fine grained, light gray, trace light
brownish gray.

DOLOSTONE, very fine grained, light gray.

DOLOSTONE, very fine grained, light gray, some
SANDSTONE, little CHERT and glauconitic SHALE.  Driller
reports drilling change at 35 feet.

DOLOSTONE and SANDSTONE, very fine grianed, light
gray and light brownish gray.  Producing some water.

DOLOSTONE, little SANDSTONE, very fine grained, light
brownish gray, trace glauconitic SHALE.

DOLOSTONE and SANDSTONE, very fine grained, light
brownish gray.

SANDSTONE, very fine grained, quartz-rich, well sorted,
light yellowish brown.

SANDSTONE, very fine grained, quartz rich, well sorted,
light yellowish brown, some DOLOSTONE, very fine grained.

DOLOSTONE, very fine grained, light yellowish brown, little
SANDSTONE, trace CHERT.

DOLOSTONE, very fine grained, light yellowish brown, little
silicified oolites, trace SANDSTONE.

 ND

MW9US-DW-025
 ND

MW9US-DW-028
 ND

MW9US-DW-031
 ND

MW9US-DW-036
 ND

MW9US-DW-038.5
 ND

MW9US-DW-041
 ND

MW9US-DW-046
 0.7ppb

MW9US-DW-048.5
 0.8 ppb

MW9US-DW-051
 1.4 ppb

MW9US-DW-053.5
 1.4 ppb

MW9US-DW-056
 1.1 ppb

Contamination detected MW9-US
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BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 4NOTES: Well Name

PID /

LS to 66.3
feet has 8-
inch steel
casing
pressure
grouted with
Portland
cement

LS to 100.5
feet has 4-
inch PVC
casing tremie
 grouted with
 Portland
cement

Open hole
from 100.5 to
 125.0 cored
using an HX
bit

SILT and Clay, some GRAVEL overburden.

DOLOSTONE, very fine grained, weathered, light gray to
light brownish gray, scattered dendrites.

DOLOSTONE, fine to very fine grained, light gray with
scattered light brownish gray.

DOLOSTONE, very fine to fine grained, trace SANDSTONE
and SHALE, light gray and light brownish gray.

DOLOSTONE, very fine grained, light gray to light yellowish
brown, some weathering rind, trace CHERT.

DOLOSTONE, very fine grained, light gray to light yellowish
brown, trace glauconitic SHALE.

DOLOSTONE, fine to very fine grained, light gray, trace
glauconitic SHALE

Kellwood RI
New Haven, Missouri
442906
Lee Gorday / Lucas White
Mark Raybuck September 2008

S&S Drilling

Neal Stephens

Speed Star, Mobile

Cable Tool, Core

MW9-SW
125.0'

Contamination detected MW9-SW
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-30

-35

-40

-45

-50

-55

DEPTH
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SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 4NOTES: Well Name

PID /

Driller
reports
making lots
of water

DOLOSTONE, very fine grained, light gray, trace light
brownish gray.

DOLOSTONE, very fine grained, light gray.

DOLOSTONE, very fine grained, light gray, some
SANDSTONE, little CHERT and glauconitic SHALE.  Driller
reports drilling change at 35 feet.

DOLOSTONE and SANDSTONE, very fine grianed, light
gray and light brownish gray.  Producing some water.

DOLOSTONE, little SANDSTONE, very fine grained, light
brownish gray, trace glauconitic SHALE.

DOLOSTONE and SANDSTONE, very fine grained, light
brownish gray.

SANDSTONE, very fine grained, quartz-rich, well graded,
light yellowish brown.

SANDSTONE, very fine grained, quartz rich, well graded,
light yellowish brown, some DOLOSTONE, very fine grained.

DOLOSTONE, very fine grained, light yellowish brown, little
SANDSTONE, trace CHERT.

DOLOSTONE, very fine grained, light yellowish brown, little
silicified oolites, trace SANDSTONE.

DOLOSTONE, very fine grained, little SANDSTONE and
CHERT, tan to yellowish brown.

Contamination detected MW9-SW
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-70

-75

-80

-85

-90
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Page 3 of 4NOTES: Well Name

PID /

DOLOSTONE, very fine grained, little CHERT, light gray to
tan.

DOLOSTONE and SANDSTONE, silicified oolites, medium
grained, trace CHERT, light brownish gray.

DOLOSTONE, little LIMESTONE, trace SANDSTONE,
medium to fine grained, light brownish gray.

DOLOSTONE, little SANDSTONE, trace glauconitic SHALE.
 Sandstone is moderately cemented, well graded quartz.
Dolostone is fine to medium grained, light gray.

DOLOSTONE, fine to medium grained, trace silicified oolite,
light gray.

DOLOSTONE, very fine to medium grained, light gray, trace
silicified oolite.

Dolomitic LIMESTONE, very fine to fine grained, light gray.

Contamination detected MW9-SW



-95

-100

-105

-110

-115

-120

-125

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 4 of 4NOTES: Well Name

PID /

100% core
recovery

RQD 65%

96% core
recovery

RQD 44%

95% core
recovery

RQD 31%

Dolomitic LIMESTONE, some glauconitic SHALE, little
SANDSTONE and CHERT, light gray.

DOLOSTONE, fine to medium grained, dark gray, with thin
beds of glauconitic SHALE.

DOLOSTONE, very fine grained, gray, few very thin bands of
 glauconitic SHALE, small vugs at 103.

DOLOSTONE, weathered, light yellowish brown, numerous
vugs.

Intermixed DOLOSTONE, very fine grained, gray, with
SANDSTONE, fine grained, tan, horizontal banding 1/4- to 1-
inch.

SANDSTONE, fine grained graduating to medium grained,
greenish gray with thin SHALE beds.

DOLOSTONE, fine grained, slightly weathered, light
yellowish brown.

DOLOSTONE, fine grained, weathered, vugs, some calcite
filled, light yellowish brown.

SANDSTONE, medium grained, gray and light yellowish
brown, locally weathered, some thin SHALE beds, abundant
fractures.

Interbedded DOLOSTONE, medium to fine grained, and
SANDSTONE, medium to coarse grained, well cemented,
scattered thin SHALE beds, light yellowish brown to very
pale brown, numerous fractures.

DOLOSTONE, medium to fine grained, slight wethering on
fractures, embedded calcite crystals, abundant fractures.

DOLOSTONE, fine to medium grained, light gray, scattered
convolute very thin shale seams, numerous fractures.

MW9SW-DW-105
  ND

MW9SW-DW-110
 ND

MW9SW-DW-115
 ND

MW9SW-DW-120
 ND

Discharge
pipe 13
ppb

Discharge
pipe 21
ppb

Contamination detected MW9-SW
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SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 13NOTES: Well Name

PID /

12-inch steel
 starter pipe
 cemented to
8 feet

8-inch steel
outer casing
cemented to
139.2 feet

3-inch
galvanized
steel casing
cemented to
372.7 feet

SILT and Clay, some GRAVEL overburden.

DOLOSTONE, weathered, very fine grained, light gray to
light brownish gray, scattered dendrites.

DOLOSTONE, fine to very fine grained, light gray with
scattered light brownish gray.

DOLOSTONE, very fine to fine grained, trace SANDSTONE
and SHALE, light gray and light brownish gray.

DOLOSTONE, very fine grained, light gray to light yellowish
brown, some weathering rind, trace CHERT.

DOLOSTONE, very fine grained, light gray to light yellowish
brown, trace glauconitic SHALE.

DOLOSTONE, fine to very fine grained, light gray, trace
glauconitic SHALE

Kellwood RI
New Haven, Missouri
442906
Lee Gorday/Lucas White
Mark Raybuck 10/10/08-4/13/09

S&S Drilling

Neal Stephens

Speed Star, Mobile

Air Rotary, Core

MW9R
421.2'

MW9R



-25

-30

-35

-40

-45

-50

-55

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 13NOTES: Well Name

PID /

DOLOSTONE, very fine grained, light gray, trace light
brownish gray.

DOLOSTONE, very fine grained, light gray.

DOLOSTONE, very fine grained, light gray, some
SANDSTONE, little CHERT and glauconitic SHALE.  Driller
reports drilling change at 35 feet.

DOLOSTONE and SANDSTONE, very fine grianed, light
gray and light brownish gray.  Producing some water.

DOLOSTONE, little SANDSTONE, very fine grained, light
brownish gray, trace glauconitic SHALE.

DOLOSTONE and SANDSTONE, very fine grained, light
brownish gray.

SANDSTONE, very fine grained, quartz-rich, well graded,
light yellowish brown.

SANDSTONE, very fine grained, quartz rich, well graded,
light yellowish brown, some DOLOSTONE, very fine grained.

DOLOSTONE, very fine grained, light yellowish brown, little
SANDSTONE, trace CHERT.

DOLOSTONE, very fine grained, light yellowish brown, little
silicified oolites, trace SANDSTONE.

DOLOSTONE, very fine grained, little SANDSTONE and
CHERT, tan to yellowish brown.

MW9R



-60

-65

-70

-75

-80

-85

-90

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 3 of 13NOTES: Well Name

PID /

DOLOSTONE, very fine grained, little CHERT, light gray to
tan.

DOLOSTONE and SANDSTONE, silicified oolites, medium
grained, trace CHERT, light brownish gray.

DOLOSTONE, little LIMESTONE, trace SANDSTONE,
medium to fine grained, light brownish gray.

DOLOSTONE, little SANDSTONE, trace glauconitic SHALE.
 Sandstone is moderately cemented, well graded quartz.
Dolostone is fine to medium grained, light gray.

DOLOSTONE, fine to medium grained, trace silicified oolite,
light gray.

DOLOSTONE, very fine to medium grained, light gray, trace
silicified oolite.

Dolomitic LIMESTONE, very fine to fine grained, light gray.

MW9R
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-100

-105

-110

-115

-120

-125

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 4 of 13NOTES: Well Name

PID /

Dolomitic LIMESTONE, some glauconitic SHALE, little
SANDSTONE and CHERT, light gray.

DOLOSTONE, very fine grained, gray, trace glauconitic
SHALE.

DOLOSTONE, weathered, light yellowish brown.

Intermixed DOLOSTONE, very fine grained, gray, with
SANDSTONE, fine grained, tan.

DOLOSTONE, fine grained, slightly weathered, light
yellowish brown.

SANDSTONE, medium grained, gray and light yellowish
brown, trace SHALE.

DOLOSTONE, medium to fine grained, slightly wethered.

DOLOSTONE, fine to medium grained, light gray, trace
SHALE.

DOLOSTONE, medium to fine grained, light gray to very
pale brown, little SANDSTONE, fine grained, well sorted and
 cemented, clear to yellow.

MW9R
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-135

-140

-145

-150

-155

-160

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 5 of 13NOTES: Well Name

PID /

DOLOSTONE, medium to fine grained, suggary, very pale
brown.

DOLOSTONE, fine grained, very pale brown to light gray,
little CHERT.

DOLOSTONE, fine grained, light gray, little SANDSTONE,
clear quartz, fine grained, well sorted.

DOLOSTONE, fine grained, light gray, little SANDSTONE,
clear quartz, fine grained, well sorted, trace glauconitic
SHALE.

DOLOSTONE, fine to very fine grained, light gray, little
glauconitic DOLOSTONE.

Shaley DOLOSTONE, very fine grained, light greenish gray.

CHERT and DOLOSTONE, fine to very fine grained, light
gray.

DOLOSTONE, very fine to fine grained, light gray, shaley.

MW9R



-165

-170

-175

-180

-185

-190

-195

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 6 of 13NOTES: Well Name

PID /

DOLOSTONE, fine grained, light gray.

DOLOSTONE, fine to very fine grained, shaley, pale yellow
to light greenish gray.

DOLOSTONE, fine grained, light gray, some SANDSTONE,
coarse grained, well graded and cemented, yellow to clear.

DOLOSTONE, fine to medium grained, very pale brown, little
 SANDSTONE, fine grained, well cemented and graded,
trace CHERT.

DOLOSTONE, fine grained, light gray and SANDSTONE,
fine grained, well cemented and graded, yellow to clear.

DOLOSTONE, medium grained, yellowish brown, little
CHERT.

DOLOSTONE, fine to very fine grained, light gray.

DOLOSTONE, fine to very fine grained, light gray, trace
SANDSTONE, fine grained, very well cemented, well
graded.

DOLOSTONE, very fine to fine grained, gray to light gray.

MW9R



-200

-205

-210

-215

-220

-225

-230

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 7 of 13NOTES: Well Name

PID /

DOLOSTONE, very fine to fine grained, gray to pale
greenish gray, slightly shaley, lighter color at 208 feet.

Shaley DOLOSTONE, fine grained, gray to light gray, little
SANDSTONE and CHERT, fine grained, well cemented and
graded.

DOLOSTONE, medium grained, suggary, light gray, some
SANDSTONE, medium grained, very well cemented.

DOLOSTONE, fine to very fine grained, light gray, and
SHALE, some glauconitic, light greenish gray to grayish
green.

DOLOSTONE, slightly shaley, fine grained, light gray, trace
CHERT.

DOLOSTONE, fine grained, light gray.

SANDSTONE, fine grained, well sorted and graded, light
gray, some glauconitic DOLOSTONE, fine grained, light
grayish green.

DOLOSTONE, fine to medium grained, light gray.

SHALE, glauconitic, little DOLOSTONE, fine grained,
greenish gray.

MW9R



-235

-240

-245

-250

-255

-260

-265

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 8 of 13NOTES: Well Name

PID /

DOLOSTONE, medium grained, light gray, little
SANDSTONE, medium to fine grained, well cemented and
graded.

DOLOSTONE, fine to medium grained, light gray, trace
glauconitic SHALE.

DOLOSTONE, fine to very fine grained, light gray, trace
glauconitic shale and CHERT.

Glauconitic SHALE and CHERT, light grayish green and
white, some DOLOSTONE, light gray, grading downward to
just DOLOSTONE.

DOLOSTONE, fine grained, light gray.

DOLOSTONE, fine grained, light gray, little silicified oolite.

DOLOSTONE, fine to medium grained, weathered, light gray
 to light yellowish brown, little silicified oolite, trace CHERT,
driller reports softer, more water.

DOLOSTONE, some CHERT, medium to fine grained,
yellow to light gray, weathered.

CHERT, some DOLOSTONE, medium grained, light gray.

DOLOSTONE, fine to medium grained, light gray.

DOLOSTONE, fine grained, light gray, little glauconitic
SHALE, trace CHERT.

Shaley DOLOSTONE, fine grained, light gray.

DOLOSTONE, medium to fine grained, light gray.

MW9R



-270

-275

-280

-285

-290

-295

-300

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 9 of 13NOTES: Well Name

PID /

DOLOSTONE, medium to fine grained, little CHERT, light
gray.

DOLOSTONE, fine to medium grained, light pale brownish
gray.

DOLOSTONE, fine to very fine grained, slightly shaley, light
gray to gray.

Shaley DOLOSTONE, fine to very fine grained, light gray to
gray.

DOLOSTONE, medium to fine grained, slightly shaley, trace
CHERT, light pale brownish gray.

DOLOSTONE, medium to fine grained, trace glauconitic
SHALE, light pale brownish gray.

DOLOSTONE, medium to fine grained, shaley, light gray to
gray.

DOLOSTONE, medium grained, suggary, very pale brown.

DOLOSTONE, fine to medium grained, light gray.

MW9R



-305

-310

-315

-320

-325

-330

-335

-340

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 10 of 13NOTES: Well Name

PID /

DOLOSTONE, fine to medium grained, slightly shaley, very
pale brown.

DOLOSTONE, medium grained, very pale brown.

DOLOSTONE, medium grained, very pale brown, trace
silicified oolites, glauconitic SHALE and CHERT.

DOLOSTONE, meidum to fine grained, very pale brown,
trace CHERT.

DOLOSTONE, medium grained, suggary, light gray, little to
some CHERT, white.

DOLOSTONE, medium grained, suggary, light gray, trace
CHERT, grading downward to fine grained.

DOLOSTONE, fine to very fine grained, slightly shaley, light
gray, softer drilling.

DOLOSTONE, fine to very fine grained, light gray to very
pale brown, some CHERT.

DOLOSTONE, very fine to fine grained, light brownish gray,
trace CHERT and glauconitic dolostone.

DOLOSTONE, fine grained, light greenish gray, grading
downward to gray.

DOLOSTONE, fine grained, light gray to gray, some CHERT,
 trace SANDSTONE, fine grained, well graded and
cemented, clear.

MW9R



-345

-350

-355

-360

-365

-370

-375

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 11 of 13NOTES: Well Name

PID /

Coring
started at
369.8

369.8-378.8

1.25-inch
slotted PVC
casing from
371-421.2 to
prevent hole
collapse

DOLOSTONE, fine grained to very fine grained, gray to light
gray

DOLOSTONE, medium to fine grained, gray.

DOLOSTONE, medium to fine grained, gray to very light
gray.

DOLOSTONE, fine to medium grained, light gray to light
brownish gray.

DOLOSTONE, medium grained, light brownish gray and
white.

DOLOSTONE, medium grained, suggary, light brownish
gray, trace silicified oolites.

DOLOSTONE, fine to medium grained, light gray, trace
glauconitic SHALE.

Shaley DOLOSTONE, glauconitic, fine grained, light
greenish gray.

Shaley DOLOSTONE, fine grained, greenish gray.

Shaley DOLOSTONE, fine grained, grayish green.

DOLOSTONE, fine grained to very fine grained, gray to light
gray.

DOLOSTONE, fine grained, light gray, locally vuggy,
scattered fractures both horizontal and vertical (closed)
CHERT nodule at 372.5-372.6.

DOLOSTONE, fine grained, light gray and CHERT, medium
gray, solution-enlarged vugs with crystalline surface,

MW9R



-380

-385

-390

-395

-400

-405

-410

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 12 of 13NOTES: Well Name

PID /

100% Recovery
RQD 35%

378.8-384
100% Recovery
RQD 45%

384-389.4
97% Recovery
RQD 25%

389.4-399.4
100% Recovery
RQD 77%

399.4-407.6
77% Recovery
RQD 52%

407.6-409.6
100% Recovery
RQD 0%

abundant fractures, random orientations

DOLOSTONE, very fine grained, very light gray, few very
thin shaley partings.

DOLOSTONE, fine grained to medium grained, light gray,
few thin shaley partings.

DOLOSTONE, medium grained medium gray, CHERT,
medium gray, soft sediment deformation.

Glauconitic DOLOSTONE, fine grained, light gray and
CHERT, highly fractured

DOLOSTONE, medium grained to fine grained, light gray,
scattered shaley partings, few inclined fractures with slight
weathering rinds, trace CHERT.

Clayey DOLOSTONE and CHERT, light gray to light
greenish gray, fractured, crumbly.

Glauconitic DOLOSTONE and CHERT, medium grained,
light gray.

DOLOSTONE, medium grained to fine grained, with
glauconitic SHALE beds to 0.5", shale is slightly inclined.

DOLOSTONE, medium grained, light gray and CHERT as
nodules, small vugs in dolostone.

DOLOSTONE, fine grained to medium grained, highly
broken, some glauconitic SHALE to 0.5".

CHERT, white with gray laminations.

DOLOSTONE, fine grained to medium grained, light gray,
0.75" CHERT bed with micro shear, relatively massive.

DOLOSTONE, medium grained, medium gray, soft sediment
 deformation, some glauconite.

DOLOSTONE, medium grained to fine grained, medium
gray, local clauconitic zones, extensively vuggy to 30% pore
space, slightly weathered.

DOLOSTONE, medium grained to fine grained, glauconitic,
light greenish gray, no vugs, few CHERT beds.

DOLOSTONE, very fine grained to fine grained, light gray,
no vugs.

DOLOSTONE, medium grained to fine grained, light gray,
extensively vuggy, broken.

DOLOSTONE, fine grained to medium grained, light gray,
thin glauconitic SHALE seam, convolute, few vugs,
interformational conglomerate.

DOLOSTONE, medium grained to fine grained, light gray,
very vuggy, broken.

DOLOSTONE, fine grained, light gray, some glauconitic
SHALE, extensively fractured and broken, few vugs.

DOLOSTONE, medium grained, light gray with glauconitic
intervals, slightly disturbed bedding, few fractures.

MW9R



-415

-420

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 13 of 13NOTES: Well Name

PID /

409.6-419.6
97% Recovery
RQD 58%

419.6-420.8
100% Recovery
RQD 0%

DOLOSTONE, fine grained, locally sandy, locally fratured
random orientations, not vuggy, light gray.

DOLOSTONE, fine grained to medium grained, light gray,
numerous large vugs, few fractures, convolute, trace bedded
 CHERT.

DOLOSTONE, medium grained to fine grained, sandy, light
gray to yellowish brown, soft sediment deformation in lower
portion.

DOLOSTONE, medium grained, light gray, chalky with
interbedded glauconitic SHALE, locally crumbly.

DOLOSTONE, fine grained, light yellowish brown with
CHERT nodules, thin sandy glauconitic SHALE seams.

DOLOSTONE, fine grained, light brown, hard.

MW9R
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BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES: Well Name

PID /

12" Hole to
27' bgs

Bentonite
Grout from
surface to
19' bgs

Neat Cement
from 19' to
27' bgs

Flush surface
 completion
w/4" opening

SILT, little clay, soft, wet, uniform dark brown

SILT, little clay, moist, firm to mod firm, dark brown

SILT, little clay, moist, mod soft, dark grayish brown

DOLOSTONE, fine to medium grained, tan to gray, with
some gravel

DOLOSTONE, fine to medium grained, tan to gray, with little
weathering

Remedial Investigation
Industrial Drive
442906
Lucas White/Lee Gorday
Mark Raybuck June 2008

S&S Drilling

Neal Stephens

Speed Star

Cable Tool

MW10-UB
48'

MW10-UB
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-35
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SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 2NOTES: Well Name

PID /

8" Steel
Casing from
surface to
27' bgs

8" Open Hole
from 27' to
48' bgs

DOLOSTONE, tan to gray, with little green glauconitic
SHALE.

DOLOSTONE, gray to tan, with little green glauconitic
SHALE.

DOLOSTONE, gray to tan, trace CHERT and glauconitic
SHALE.

DOLOSTONE,  very fine grained, gray to tan, trace CHERT
and glauconitic SHALE.  Picked up some water.

MW10-GW01-048.0-080701

MW10-UB
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Monitor Well Log
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER: DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

Water level in completed well

DEPTH
SOIL

SYMBOLS LITHOLOGIC DESCRIPTION SAMP. # REMARKS

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES: Well Name

PID /

100% recovery
 from all DPT
 intervals

Unsure of
reasoning
behind high
PID readings
in soil.
USGS on-site
GC showed no
detections of
 PCE in soil.

Sand pack

Bentonite
seal above
sand

SILT w/ v. little clay (Topsoil fill), dry crumbly, no odor
10YR5/3

Clayey SILT, dry, mod firm, not plastic, no odor 10YR6/6

CLAY, moist, firm, plastic, no odor 7.5YR7/1

CLAY w/ silt, dry, v. firm, plastic, no odor 7.5YR5/6 w/
10YR7/1

CLAY w/ silt and <5% small cherty gravel, dry, v. firm,
plastic, no odor 10YR6/1 w/ 10YR5/3 mottled

CLAY w/ 40% chert anglular, dry 5YR4/4 w/ gray and black
mottling.  Grades slowly to description below.

CHERT, gray w/clay

CLAY, firm, plastic, no odor 10YR6/1

As above grading into SILTY CLAY w/ approx. 5% sand at
18 to 18.5'

Sandy Silty CLAY, damp, mod firm, no odor, plastic 10YR6/3

Silty Sand w/ some cherty gravel, moist, crumbly 10YR6/6

7761 ppb

14.47 ppm

15.23 ppm

4491 ppb

1200

823

298

402

765

1154

577

818

610

521

Kellwood RI
New Haven, Missouri
442906
Lee Gorday
Mark Raybuck July and August 2009

S&S Drilling

Neal Stephens

Direct Push & Cable Tool

Hydraulic Push and Cable

MW14-US
33.5'

MW14-US
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-30
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SYMBOLS LITHOLOGIC DESCRIPTION SAMP. #
WELL

CONSTRUCTION REMARKS

Page 2 of 2NOTES: Well Name

PID /

Begin Cable
Tool drilling
 at 27.8

from 22.6 to
TD

Coarse SAND, saturated, no odor, loose (Upper
Sandstone?) 10YR5/8

Fine SAND, saturated, no odor 10YR5/8

As above, 7.5YR8/1

GRAVEL, some sandstone, trace dolostone.  Gravel is
subangular brown, chert.  Sandstone is fine grained, sell
sorted, clear, weathered.

SANDSTONE fine grained, white, well cemented, with
weathered subangular to subrounded gravel, brown -
predominately chert.  Trace dolostone.

795

726

MW14-US



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

-50

-55

-60

DOLOSTONE, fine grained, mixx of light gray and buff, soft sediment
deformation, numerous subplanar very thin clay seams, healed microfractures
with offsets, inclined (~30 degrees) fractures and bedding features.

Interformational conglomerate, DOLOSTONE, medium grained, inclined planar
bedding, sandy glauconiteic shale, very fractured.

DOLOSTONE, fine grained, slightly weathered, mottled light gray and light
yellowish brown, numerous small to moderate vugs, soft sediment deformation,
scattered very thin convolute clay seams, numerous healed fractures, high angle
open fracture from 57.83 to 58.33 feet.

DOLOSTONE, fine grained, light gray, subplanar to convolute thin glauconitic
shale seams, many truncated, angled fractures.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
October 30, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

A-7
72.67'

A-7

0

2.19

2.81

0

0

0

0

85% /
55%

98% /

73%

No NAPL detected



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-65

-70

DOLOSTONE, medium grained, slightly weathered, light gray and light yellowish
brown, numerous vugs with calcite crystals.

CHERT, massive.

DOLOSTONE, weathered, medium grained, soft sediment deformation, mix of
yellowish brown and light green, angular fractures.

Interformational conglomerate, DOLOSTONE, medium grained, buff, quartz
SANDSTONE, medium grained, well cemented, glauconitic SHALE.

DOLOSTONE, medium grained, soft sediment deformation, mix light yellowish
brown and light gray, very thin convolute shale seams.

Interformational conglomerate, DOLOSTONE with glauconitic shale folded
complexly within, many microfractures, few vugs.

DOLOSTONE, medium to fine grained, yellowish brown, CHERT, both nodules
and beds, light gray, some calcite fill of voids, 1/4-inch planar inclined glauconitic
shale bed at 69.17 feet.

DOLOSTONE, shaley, thin subplanar shale partings at 45-degree incline,
scattered rounded dolomite nodules.

DOLOSTONE, weathered, sandy, cherty, soft sediment deformation, mix of light
greenish gray and yellowish brown, highly fractured.

A-7

3.23

4

4.53

5.23

7.11

4.95

0

0

0

0

0

0

100% /
80%

No NAPL detected



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

-15

-20

-25

DOLOSTONE, fine to very fine grained, interformational conglomerate, yellowish
brown, numerous convolute glauconitic shale seams to 1/8-inch thick, extensive
intact vertical fractures, some with calcite cement and obvious offsets.

DOLOSTONE, fine grained, mottled yellowish brown and light gray, few
dendrites.

DOLOSTONE, very fine grained, soft sediment deformation, thin to medium
thickness convolute glauconite shale beds, some truncated.

DOLOSTONE, sandy, weathered, fine grained, extensively fractured to
crumbles, few scattered planar glauconitic shale beds to 1/4-inch thick, vertical
fracture faces.

DOLOSTONE, clayey, fine to very fine grained, light butt to light greenish gray,
vertical fractures.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
October 16, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

A-14
35.75'

A-14

Question-
able PID
calibra-
tion

No
Return
Water
Data

405
386

37

111

1822
337
337

500

967

1344
621
1340
318

100% /
61%

97% /
58%

No NAPL detected.



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-30

-35

DOLOSTONE, fine grained, light gray to buff, few dendrites, scattered very thin
subplanar shaley seams.

Interbedded DOLOSTONE and SHALEY DOLOSTONE, slightly weathered, fine
to medium grained, mix of light gray and light yellowish brown, few intact vertical
fractures.

DOLOSTONE, fine to very fine grained, light gray, seald fractures both vertical
and horizontal.

DOLOSTONE, weathered, very fine grained, yellowish brown, highly fractured,
scattered very thin convolute shale seams.

DOLOSTONE, fine grained, mottled buff  and light greenish gray, soft sediment
deformation.

DOLOSTONE, soft sediment deformation, fine to medium grained, scattered very
 thin convolute glauconitic shale seams, some truncated.

A-14

100% /
68%

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

-40

-45

-50

DOLOSTONE, fine to very fine grained, light yellowish brown, dendrites, vertical
fractures.

SANDSTONE, fine grained, quartz, light gray, well sorted, moderately well
cemented, weathered vertical fracutres, scattered shaley seams.

Weathered DOLOSTONE, fine grained, light yellowish brown, very broken, little
CHERT.

Interformational conglomerate, DOLOSTONE, coarse to fine grained, mottled
light gray and yellowish brown, CHERT, reworked dolostone, weathered clay
seams.

DOLOSTONE, fine grained, light yellowish brown with dendrites.

Interbedded SANDSTONE and DOLOSTONE, soft sediment deformation, planar
 bedding to 1-inch thick.

SANDSTONE, fine grained, quartz, light yellowish gray, locally medium gray,
well sorted, scattered clay seams, some soft sediment deformation.

SANDSTONE, quartz, light gray, well sorted, moderately well cemented, slighly
inclined bedding.

Interbedded SANDSTONE and argillaceous DOLOSTONE, sandstone light gray
to light brownish gray, DOLOSTONE, yellowish brown, beds vary up to 3/4-inch.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
October 25, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

F-8
62.5'

F-8

3.7

7.2

7.2

0

0

0

0

0

78% /
21%

99% /
59%

No NAPL detected.



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-55

-60

DOLOSTONE, fine to very fine grained, lighty yellowish brown, fractured with
1/2-inch glauconitic shale bed.

DOLOSTONE, medium grained, light gray.

DOLOSTONE, medium to coarse grained, light yellowish brown, numerous tiny
vugs.

DOLOSTONE, medium grained, light gray with yellowish brown, few moderate
vugs, few thin convolute glauconitic shale seams.

DOLOSTONE, coarse grained, locally oolitic, chert nodule at 56.92 feet, light
yellowish brown, few vugs, calcite fill of colosed vertical fracture at 58.58 to 59.17
 feet.

DOLOSTONE, sandy, medium to coarse grained, light yellowish brown.

DOLOSTONE, coarse grained top and botom, fine grained in middle of interval,
lighy yellowish brown.

DOLOSTONE, fine grained, light gray.

Interformational conglomerate, DOLOSTONE< coarse to medium grained,
yellowish brown to light gray, scattered rounded chert.

DOLOSTONE, medium to coarse grained, light gray, vugs, numerous closed
fracutres with slight weathering bands.

F-8

0

14.8

7.1

6.5

7.5

0

0

0

0

097% /
97%

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

-10

-15

-20

DOLOSTONE, fine grained, light yellowish brown, thin subplanar to convolute
caly seams to 1/8-inch thick, weathered, fractured.

DOLOSTONE, fine grained, soft sediment deformation, light yellowish brown to
light gray, few scattered thin subplanar shale seams.

DOLOSTONE, medium grained, slightly weathered, mottled light yellowish brown
 and light gray.

DOLOSTONE, medium grained, light gray to yellowish brown, laminar SHALEY
DOLOSTONE beds.

DOLOSTONE with CHERT, medium grained, buff, vertical microfractures.

DOLOSTONE, fine grained, buff to chalk to light yellowish brown, laminar beds.

DOLOSTONE, medium grained, buff to light gray, scattered very thin convolute
to subplanar shaley seams, CHERT bed at 18.75 feet.

DOLOSTONE, medium grained, weathered, numerous vugs and fractures.

DOLOSTONE, medium grained, buff.

Interbedded DOLOSTONE and SHALE, yellowish brown and green, beds to 1/4-
inch thick.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
November 6, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

F-11
31.33'

F-11

0

4.5

16.7

54.3

70.8

13

2

36

100% /
56%

100% /
90%

No NAPL detected.



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-25

-30

DOLOSTONE, medium grained, light gray to buff, soft sediment deformation,
scattered subplanar to convolute shale seams.

DOLOSTONE, interformational conglomerate, medium grained, light gray and
light yellowish brown, slightly weathered, vugs between 29.08 and 29.75 feet.

CHERT

DOLOSTONE, fine grained, light gray and light yellowish brown, thickly bedded.

Glauconitic SHALE, laminar bedding.

DOLOSTONE, medium grained, light gray, 1/4-inch glauconitic shale at 31.0
feet, vugs at bottom.

F-11

44.6

46.9

35.9

28.2

23.5

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

-10

-15

-20

CHERT in Dolostone.

Interformational conglomerate, DOLOSTONE, medium grained, mix of light gray
and light yellowish brown, slightly weathered.

DOLOSTONE, medium grained, light yellowish brown to buff, CALCITE fill at
11.83 feet.

DOLOSTONE interlayered with SHALE, fine grained, light yellowish brown to
buff, shale planar bedded, very slight incline, random strike, mostly yellowish
brown.

DOLOSTONE, medium to fine grained, light buff, with white CHERT.

DOLOSTONE, sandy, medium grained, light yellowish brown, scattered thin
planar beds.

DOLOSTONE, medium to fine grained, buff, massive with side of large CHERT
nodule.

Interformational conglomerate, DOLOSTONE, coarse grained, weathered, mix of
 light gray, white and yellowish brown, major vugs between 17.42 and 17.67 feet.

DOLOSTONE, fine to medium grained, buff, massive.

DOLOSTONE with planar shaley beds, fine gained, buff.

DOLOSTONE, fine to medium grained, soft sediment deformation, buff,
numerous thin convolute shaley seams, some truncated.

DOLOSTONE, medium grained, light buff, scattered thin wavy shale seams.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
10-31-07

S&S Drilling

Neal Stephens

Mobile

HX Core

J-8
30.5'

J-8

0

0

26.9

29.2

28.0

2

313

4

1
2

6

2

2
5

5
4

1
5
4

100% /
69%

100% /
52%

No NAPL detected



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-25

-30

DOLOSTONE, medium grained, soft sediment deformation, buff, scattered thin
subplanar convolute shaley seams.

Interformational conglomerate, DOLOSTONE, medium grained, light gray  and
light yellowish brown, scattered very thin subplanar shale seams, large vug 26.08
 feet.

Glauconitic SHALE.

DOLOSTONE, medium grained, mottled light gray and light yellowish brown,
scattered small vugs.

J-8

37.2

13.3

14.9

15.7

31

3
12
3
1

1

No NAPL detected



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

Weathered DOLOSTONE, fine grained, mottled yellowish brown and buff, vugs,
few subplanar thin shale seams.

DOLOSTONE, very fine grained, light greenish gray, several wavy glauconitic
shale seams up to 1/8-inch thick.

DOLOSTONE, locally sandy, fine to medium grained, mottled yellowish brown
and light gray, scattered vugs, sandy weathered interval 5.75 to 5.83 feet.

DOLOSTONE, soft sediment deformation, mottled greenish brown and greenish
gray, subplanar to convolute glauconitic shale seams to 1/8-inch thick.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
October 17, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

L-12
25.5'

L-12

No PID
readings
 due to
lamp
failure.

100% /
78%

NAPL stains on FLUTe liner at 4'6" - 11'5", and 24'3" - 25'7"



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

-25

DOLOSTONE, medium grained, mottled yellowish brown and light gray, soft
sediment deformation.

DOLOSTONE, very fine to fine grained, light greenish gray, subplanar glauconitic
 shale seams to 1/4-inch thick.

DOLOSTONE and CHERT, vugs, vertical fracture from 14.75 to 15.0 feet.

DOLOSTONE, medium grained, light yellowish brown, several glauconitic shale
seams to 1/8-inch thick.

Glauconitic SHALE, subplanar bedding.

DOLOSTONE, medium grained, scattered thin convolute to subplanar shale
seams.

DOLOSTONE, coarse to medium grained, slightly weathered, mottled light gray
and yellowish brown, small vugs.

DOLOSTONE, fine grained, light gray, sandy fracture at 18.92 feet.

Interbedded glauconitic SHALE and DOLOSTONE, sandy, medium grained, light
 gray.

DOLOSTONE, fine to medium grained, soft sediment deformation, very thin
subplanar to convolute shale seams, inclined fracture at 22.83 feet.

L-12

593

587

418

1450

100% /
75%

92% /
75%

NAPL stains on FLUTe liner at 4'6" - 11'5", and 24'3" - 25'7"



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

SILT, clayey, brown, dry, loose.

SILT, some GRAVEL and CLAY, brown, dry.

CLAY, silty, brown, damp, plastic.

CLAY, tan, soft, plastic.

CLAY, dark brown, plastic, damp, with SAND, tan.

DOLOSTONE, fine grained, buff, abundant subplanar to convolute thin shaley
seams.

DOLOSTONE, fine grained, weathered, small vugs, interlayered light gray and
very light yellowish brown.

DOLOSTONE, fine to very fine grained, interlayered with SHALEY
DOLOSTONE, subplanar bedding to 1/2-inch thick.

DOLOSTONE, very fine grained, light yellowish brown with dendrites.

DOLOSTONE, fine grained, light buff.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
October 9, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

N-8
24.67'

N-8

34.4

36.7

38

40

51

22

20

9

16

4

23

16

94% /
68%

No NAPL Detected.



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

DOLOSTONE, fine grained, buff and yellowish brown, with planar shaley seams
to 1/8-inch thick, LIMESTONE pebbles embedded.

DOLOSTONE, medium grained, light gray, scattered thin subplanar shaley
seams.

DOLOSTONE, interformational conglomerate, medium grained, small vugs,
some weathereing.

DOLOSTONE, fine grained, light gray, vugs at top, slight weathering around
vugs.

DOLOSTONE, medium grained, interbedded with glauconitic sandy SHALE,
interformational conglomerate.

DOLOSTONE, fine grained, buff, soft sediment deformation, abundant
convolution of beds.

DOLOSTONE, buff, medium to fine grained, convolute bedding with very thin
shaley seams, locally sandy, few vugs.

DOLOSTONE, fine grained, mottled slightly light gray and light yellowish brown,
interformational conglomerate, locally sandy, convolute fractures, moderate
vugs.

N-8

69.5

41.6

46.5

34.3

43.0

62.6

44.8

7

23

28

18

4

100% /

75%

No NAPL Detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, very fine grained, slightly mottoled light yellowish brown and light
gray, few dendrites.

DOLOSTONE, fine grained, vugs with rhombs, yellowish brown.

DOLOSTONE, fine grained, mottled yellowish brown and greenish gray, very thin
 to thin glauconitic shale beds, subplanar, some vertical component to fractures.

DOLOSTONE, very fine grained, greenish gray, subplanar glauconitic shale to
3/8 inch.

DOLOSTONE, weathered, fine to medium grained, locally sandy, mottled
yellowish brown and light gray, subplanar thin sandy gluaconitic shale beds.

DOLOSTONE, fine grained, slightly weathered, some soft sediment deformation,
 slightly mottled light gray and light yellowish brown, few very thin, convolute
glauconitic shale beds, vertical fracture between 10.08 and 10.42.

DOLOSTONE, fine grained, light gray, abundant gauconitic shale in very thin to
3/8-inch convolute beds, some soft sediment deformation.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
October 11, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

N-12
25.5'

N-12

21.5

690

4953

8925

11
10

9
17
10

12
1148
20

155

1125

15
16

15

13

11

10

45

17

100% /
67%

NAPL stain on FLUTe liner at:  6'8" - 9'0"



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

-25

Interformational conglomerate, DOLOSTONE, medium grained, vugs, light gray
and light yellowish brown.

DOLOSTONE, weathered, fine to medium grained, locally sandy, mottled
yellowish brown and light gray, subplanar thin sandy gluaconitic shale beds.

DOLOSTONE, interformational conglomerate, medium grained, weathered, light
yellowish brown and light gray intebedded with sandy glauconitic shale.

DOLOSTONE, medium grained, interbedded light greenish gray and light
yellowish brown, locally sandy.

DOLOSTONE, medium to fine grained, light gray, scattered thin convolute to
subplanar glauconitic shale beds.

Interformational conglomerate, DOLOSTONE, CHERT and LIMESTONE,
numerous vugs, slight weathering.

DOLOSTONE, medium grained, light gray.

Interbedded gluaconitic shale and DOLOSTONE, medium to fine grained, light
gray.

DOLOSTONE, medium grained, scattered vugs, locally sandy, light gray,
abundant very thin glauconitic convolute shales, minor soft sediment
deformation.

N-12

16963

12825

15838

13575

17

6

12
13

10

11
6
8
6
68

10

16

28

33

55

100% /
81%

100% /
100%

NAPL stain on FLUTe liner at:  6'8" - 9'0"



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, fine grained, banded lighty gray and yellowish brown, major vug
with secondary mineralization at 4.33 feet, scattered dendrite, thin chert along
horizontal fractures, some mud-filled fractures, glauconitic parting at 7.83 feet.

DOLOSTONE, medium grained, light gray and yellowish brown, very thin
convolute glauconitic shale seams.

DOLOSTONE, coarse grained, light gray and yellowish brown.

DOLOSTONE, medium grained, light gray and yellowish brown.

DOLOSTONE, very fine grained, light greenish gray to green, subplanar
glauconitic shale seams.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August  2007

S&S Drilling

Neal Stephens

Mobile

HX Core

P-13
22.58'

P-13

15

0

4175

0

0

0

100% /
72%

No NAPL detected.



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

DOLOSTONE, fine to medium grained, some sandy layers, alternating light gray
and yellowish brown.

SHALE, glauconitic, laminated, grayish green.

DOLOSTONE, coarse grained, thin shale seam top and bottom.

DOLOSTONE, fine grained, light gray to yellwoish brown, scattered subplanar
glauconitic shale seams at various angles, vertical fracture, partially clay filled
14.0 to 14.75 feet.

SHALE, glauconitic, laminated, grayish green.

DOLOSTONE, fine grained, light gray, scattered thin convolute shale seams.

DOLOSTONE, medium to fine grained, light greenish gray to yellowish brown,
few small unconnected vugs between 18.33 and 18.75 feet, thin subplanar
glauconitic shale intervals, flay lying to slightly inclined, one offset.

CHERT bed cutting across DOLOSTONE, medium to fine gray, fwe small vugs.

DOLOSTONE, medium to fine grained, thin subplanar glauconitic shale seams.

CHERT, bedded at slight incline.

DOLOSTONE, fine grained, yellowish brown, inclined bedding.

SHALE, glauconitic, green, laminated, slight incline on beds.

DOLOSTONE, fine grained, light gray, very thin subplanar shaley seams at
shallow angles.

P-13

12208

30563

40125

26250

40375

37000

0

0

0

0

0

0

100% /
85%

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, fine grained, buff, slightly sandy.

DOLOSTONE, medium to coarse grained, sandy, buff to light yellowish brown,
random thin glauconitic shale beds.

Cobbles, little recovery.

Interformational conglomerate, DOLOSTONE, fine to medium grained, light gray,
 few vugs, slight weathering.

Interformational conglomerate, little recovery, DOLOSTONE, very fine grained,
light buff, few clay beds.

DOLOSTONE, interformational conglomerate, fine to very fine grained, light buff
to light yellowish brown, thin shale seams at 7.08 and 7.17 feet, closed thin shale
 seams throughout interval.

Thin convolute closed glauconite bed.

DOLOSTONE, fine to medium grained, interformational conglomerate.

DOLOSTONE, soft sediment deformation, medium grained, light gray, scattered
vugs.

DOLOSTONE, slightly weathered, medium grained, mottled light gray and
yellowish brown.

DOLOSTONE, very fine grained, mostly light gray, scattered medium thickness
subplanar shale beds.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August 27, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

P-14
22.33'

P-14

97.5

4333

1513

8125

0

0

0

0

0

87% /
63%

96% /
77%

NAPL stains on FLUTe liner at:  13'2" - 22'4" (possible dripping of NAPL
down borehole)



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

Weathered DOLOSTONE, medium to fine grained, yellowish brown, vugs, clay
bed cutting at a moderate angle.

DOLOSTONE, fine grained, light gray with yellowish brown bands around large
vugs with calcite crystals.

DOLOSTONE, fine to very fine grained, slightly mottled, convolute shale seams
grading downward to thicker subplanar seams at bottom of interval.

DOLOSTONE, very fine grained, very light gray, convolute thin shaley beds.

DOLOSTONE, interformational conglomerate, medium grained.

DOLOSTONE, fine grained, light gray, one large vug with calcite crystals at
21.33 feet.

DOLOSTONE, light greenish gray, with subplanar shaley beds to 1/2-inch thick,
gray green.

P-14

7875

16438

1910

1190

15750

0

0

0

0

0

100% /
100%

100% /
96%

NAPL stains on FLUTe liner at:  13'2" - 22'4" (possible dripping of NAPL
down borehole)



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE cobbles, medium grained, yellowish brown.

DOLOSTONE, weathered, medium to fine grained, light gray to yellowish brown,
planar fractures at random orientations.

Interformational conglomerate, DOLOSTONE, sandy.

DOLOSTONE, fine to very fine grained, scattered convolute fractures.

DOLOSTONE, fine to very fine grained, massive, clay filled fracture with high
PID and smear on core at bottom.

DOLOSTONE, massive, yellowish brown.

DOLOSTONE, weathered, mottled light gray and yellowish brown, small vugs,
DNAPL smear in clay-filled fracture at bottom.

DOLOSTONE, fine to very fine grained, light greenish gray, massive, several
shally partings.

DOLOSTONE, medium to fine grained, interformational conglomerate, slightly
weathered, few vugs.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August 28, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

P-15
22.0'

P-15

372.5

550

1092

2813

120

25

98% /
72%

NAPL stains on FLUTe liner at:  10'6" - 10'7", 12'4" - 13'1", and 18'10" -
19'5".



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

DOLOSTONE, very fine grained with moderately thin wavy-bedded shaley
intervals.

DOLOSTONE, medium grained, locally sandy, slightly weathered, few vugs.

DOLOSTONE, sandy, with shaley intervals.

DOLOSTONE, soft sediment deformation, light gray, vugs, CHERT nodule.

DOLOSTONE, weathered, medium grained, light yellowish brown, thin shaley
bed.

DOLOSTONE, fine grained, mottled yellowish brown and ligh gray, vugs,
convolute fracture along very thin shale seam at bottom.

DOLOSTONE, fine to very fine grained, light yellowish brown to light gray,
scattered thin convolute shale seams.

DOLOSTONE, very fine to fine grained, scattered planar thin shale sheams.

DOLOSTONE, soft sediment deformation, yellowish brown and light gray.

DOLOSTONE, fine grained, light gray with scattered yellowish bronw, thinly
bedded subplanar sandy shale seams.

P-15

1875

1213

2250

100% /
88%

NAPL stains on FLUTe liner at:  10'6" - 10'7", 12'4" - 13'1", and 18'10" -
19'5".



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, some CHERT, medium to fine grained, weathered sand interval.

DOLOSTONE, slightly weathered, fine grained, light gray and yellowish brown.

Interformational conglomerate, DOLOSTONE, medium grained.

DOLOSTONE, very fine to fine grained, mottled yellowish brown and greenish
gray, scattered convolute shaley seams.

DOLOSTONE, soft sediment deformation, mottled yellowish brown and greenish
gray, silicious oolite at 10.33 feet.

SHALE, sandy, glauconitic.

DOLOSTONE, very fine grained, few thin subhorizontal glauconitic shale seams,
otherwise massive.

Interformational conglomerate, DOLOSTONE, glauconitic shale interval, fine to
medium grained, few small vugs.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
September 4, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

P-16
23.5'

P-16

247.5

885

115

1550

7

95

100

9

20

97% /
92%

No NAPL detected



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

DOLOSTONE, very fine grained, slightly mottled light greenish gray with some
yellowish brown, few subhorizontal glauconitic shale beds to 1/4-inch.

Weathered DOLOSTONE, sandy, medium grained, few vugs to 1/4-inch
diameter.

DOLOSTONE, weathered, medium to fine grained, sandy intervals, few
glauconitic shale seams, some vugs, one major vug with drusy quartz at 14.6
feet.

DOLOSTONE, slightly weathered, fine grained, mottled light gray and yellowish
brown, few vugs and tin convolute shaley seams.

DOLOSTONE, soft sediment deformation, light gray with scattered yellowish
brown, thin convolute shale beds.

DOLOSTONE, fine to very fine grained, light gray, convolute shaley seams,
incipient vertical fractures between 20.08 and 20.33 feet.

Interformational conglomerate, DOLOSTONE, medium grained, some glauconitic
 shale..

DOLOSTONE, light gray, few sandy intervals, few subplanar shaley seams.

CHERT, coarse grained.

DOLOSTONE, medium grained, chert fill along fracture at 22.67 feet.

DOLOSTONE, light yellowish brown, planar bedding.

P-16

2100

2385

1000

60

0

0

29

100% /
95%

No NAPL detected



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, medium grained, weathered, light gray and yellowish brown,
vugs.

DOLOSTONE, interformational conglomerate, medium to fine grained, light gray,
 some clay interspersed.

DOLOSTONE, fine grained to very fine grained, slightly weathered, clayey, light
buff, soft sediment deformation.

DOLOSTONE, very fine grained, dendrites scattered, thin convolute clay seams,
mottled buff and light yellowish brown.

DOLOSTONE, weathered, vugs, light gray to buff with yellowish brown around
vugs, sandy clay seam (~1/4") at bottom of interval.

DOLOSTONE, very fine grained, scattered convolute, thin, galuconite seams,
light gray with scattered light yellowish brown.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
July 31, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

P-17
20.83'

P-17

No Data

0

0

0

0

No NAPL detected.



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

DOLOSTONE, very fine grained, scattered convolute, thin gluaconite seams,
light gray.

LIMESTONE, medium grained, vugs, buff, calcite fill of vugs, some tight vertical
fractures at 14.67 to 14.83 ft, some soft sediment deformation.

DOLOSTONE, very fine grained, light gray with subplanar to convolute, thin
glauconitic clay beds.

P-17

0

0

0

0

0

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

Interformational conglomerate.

DOLOSTONE, weathered, fine grained, mottled light yellowish brown and light
greenish gray, several very thin clay seams.

DOLOSTONE, fine grained, slightly mottled light greenish gray.

DOLOSTONE, slightly weathered, medium to fine grained, mottled light gray and
 yellowish brown, some small vugs.

Interfomational conglomerate, DOLOSTONE, fine to medium grained, sandy
glauconitic intervals.

DOLOSTONE, fine to very fine grained, light gray with yellowish brown areas,
convolute thin to medium shaley beds, thicker at 10.5 feet, horizontal weathered
interval from 9.58 to 9.67 feet.

DOLOSTONE, sandy, weathered, vugs, sandy intervals 11.5 to 11.58 and 12.0

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August 31, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

Q-14
23.17'

Q-14

No Data

16

11

11

158

7

100% /80%

No NAPL detected.



WATERDEPTH
LITH
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CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

-25

to 12.17 feet, shaley beds 11.92 to 12.0 feet and at 12.33 feet.

DOLOSTONE, soft sediment deformation, very fine grained, mottled light gray
and yellowish brown.

DOLOSTONE, very fine grained, scattered convolute gluaconitic shaley beds.

DOLOSTONE, sandy, mottled light gray and yellowish brown.

DOLOSTONE, very fine grained, planar subhorizontal to inclined glauconitic
shaley beds.

CHERT nodule with fractured in adjacent DOLOSTONE.

DOLOSTONE, fine grained, moderately thick glauconitic beds at 21.17 and
21.83 feet, sandy glauconite fill of fracture at 21.0 feet.

Q-14

7

100% /
91%

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, medium grained, interformational conglomerate, highly
weathered, light gray to yellowish brown, few vugs, scattered CHERT, especially
at 4.25 feet.

DOLOSTONE, fine grained, weathered, mottled light gray and yellowish brown,
numerous fractures along very thin convolute clay seams.

DOLOSTONE, weathered, mottled light greenish gray and yellowish brown.

DOLOSTONE, fine grained, massive, minor green shale at 11.08 feet.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August 30, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

Q-15.5
25'

Q-15.5

No Data

9

0

93% /
48%

100% /
87%

NAPL stains on FLUTe liner at:  10'3" - 10'5", 11'10" - 12'7", and 12'11" -
 13'8"



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

-25

DOLOSTONE, interformational conglomerate, vugs.

DOLOSTONE, fine grained, greenish gray, subplanar shale seams.

Weathered DOLOSTONE and SHALE, major glauconitic shale between 14.04
and 14.17 feet.

Weathered DOLOSTONE, vugs, single glauconitic shale seam at 15.0.

DOLOSTONE, fine grained, scattered vugs, light greenish gray, few shale
seams, soft sediment deformation.

DOLOSTONE, medium to fine grained, vugs, interformational conglomerate.

DOLOSTONE, fine grained, buff, limonite layer.

DOLOSTONE, medium to fine grained, locally sandy texture, planar shaley beds.

Q-15.5

49

2

110

91% /
88%

NAPL stains on FLUTe liner at:  10'3" - 10'5", 11'10" - 12'7", and 12'11" -
 13'8"



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

Interformational conglomerate, DOLOSTONE, fine grained, mottled light gray
and light yellowish brown, minor vugs.

Weathered DOLOSTONE, fine grained, scattered very thin convolute clay beds,
vertical dendrites.

DOLOSTIONE, soft sediment deformation, medium grained, mottled light gray
and yellowish brown, tiny vugs.

DOLOSTONE, very fine grained, planar slightly inclilned glauconite beds up to
1/8-inch thick, light gray, slight mottling, calcite-filled vugs at 8.17 to 8.33 feet.

DOLOSTONE, medium grained, calcite-filled vugs.

GLAUCONITE, laminar bedding.

DOLOSTONE, medium to fine grained, yellowish brown, dendrites, bottom is
laminar bedded glauconitic shale with calcite fill.

DOLOSTONE, medium to fine grained, mottled buff and light yellowish brown,

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August 20, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

R-13
22.58'

R-13

518

948.5

985.8

0

0

0

0

0

99% /
86%

100% /
82%

No NAPL detected.



WATERDEPTH
LITH
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CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

vugs with calcite fill.

DOLOSTONE, fine grained, light yelllowish brown, scattered tiny vugs, convolute
 thin clay beds.

DOLOSTONE, medium grained, light buff, vugs, some soft sediment
deformation.

DOLOSTONE with laminar shaley bedding, buff to medium gray.

DOLOSTONE, medium to fine grained, light gray, relatively massive.

DOLOSTONE, light buff, slightly convolute thin shaley beds.

DOLOSTONE, medium grained, light gray.

R-13

431.7

505.8

470

536.7

414.2

0

0

0

0

0

0

80% /
63%

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

Weathered DOLOSTONE, with interformational conglomerate, coarse grained,
yellowish brown, thin, inclined glaucontic shale seam.

Weathered DOLOSTONE and CHERT, interformational conglomerate, coarse
grained.

Weathered DOLOSTONE, with interformational conglomerate, coarse grained,
yellowish brown with light gray cobbles, sandy glauconitic shale at top of interval,
 scattered chert, black vein between 4.0 and 4.17 feet.

Weathered DOLOSTONE, very fine to fine grained, mottled light gray to
yellowish brown, very thin clay filled fractures, slightly convolute.

DOLOSTONE, slightly weathered, with interformational conglomerate, mottled
light gray and yellowish brown, vugs.

DOLOSTONE, slightly weathered, with interformational conglomerate, mottled
light gray and yellowish brown, vugs, some glauconitic sand seams.

DOLOSTONE, fine grained, light gray with scattered yellowish brown.

DOLOSTONE, fine grained, light gray with subplanar green shale.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August 30, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

R-15
25.5'

R-15

No Data
11

11

12

1475

100% /
76%

100% /84%

DNAPL confirmed on FLUTe liner.



WATERDEPTH
LITH
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PID /
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Page 2 of 2NOTES:
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CONC. ug/Lppm 0-2000

-15

-20

-25

DOLOSTONE, fine grained with coarse grained beds, thin glauconitic shale bed
at 12.17 feet and at 13.2 feet, sharp top boundary.

DOLOSTONE, fine grained, light yellowish brown, some vugs, calcite filled vug at
 14.08.

DOLOSTONE, fine grained, soft sediment deformation, very light yellowish
brown, limonite at 16.17 and 16.33 feet.

DOLOSTONE, fine grained, light brownish gray, thin beds of limonitic shale.

DOLOSTONE, medium to coarse grained.

DOLOSTONE, interformational conglomerate, medium grained, light brownish
gray.

DOLOSTONE, medium grained, light yellowish brown, horizontal limonitic layers.

DOLOSTONE, sandy, thin subhorizontal bedding.

SHALE, sandy, greenish gray, horizontal laminar bedding.

DOLOSTONE, medium grained, light brownish gray, traces limonite.

DOLOSTONE, sandy, few small vugs.

R-15

87% /
55%

DNAPL confirmed on FLUTe liner.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, interformational conglomerate, weathered, medium grained with
intervals fine to very fine grained, light buff, chert nodule at 3.75 to 3.82 ft.

DOLOSTONE, medium to fine grained, slightly weathered, gray with scattered
yellowish brown, small vugs, weathered chert nodule with calcite and clay fill at
4.83.

Interformational conglomerate, DOLOSTONE, medium to fine grained, light gray,
 some white calcite fill.

DOLOSTONE, very fine grained, very thin convolute clay seams, few vertical
fractures at 6.67 feet, some calcite fill.

DOLOSTONE, fine grained, light buff gray, scattered, very thin, confolute clay
seams.

DOLOSTONE, fine to medium grained, weathered, mottled light gray and light
yellowish brown, few vugs.

DOLOSTONE, very fine grained, inclined glauconitic clay beds to 1/8 inch, light
gray.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
July 31 to Aug 1, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

R-17
20.08'

R-17

No Data

0

0

0

0

0

97% /
46%

100% /
100%

100% /
25%

100% /
57%

100% /
86%

No NAPL detected.
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RETURN

CONC. ug/Lppm 0-2000

-15

-20

DOLOSTONE, very fine grained, with vugs, light gray.

DOLOSTONE, very fine grained with subplanar glauconitic clay intervals to one
inch, light gray.

DOLOSTONE, interformational conglomerate, medium to fine grained, some
calcite cement and scattered glauconitic clay.

DOLOSTONE, fine to very fine grained, light gray, scattered thin, convolute
glauconitic clay.

DOLOSTONE, very fine grained, light buff, scattered thin to 1/4-inch clay seams,
some glauconitic, some brown.

R-17

0

0

0

0
94% /
74%

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, poor recovery.

DOLOSTONE, very fine grained, soft sediment deformation, light yellowish
brown to buff, numerous convolute to subplanar glauconitic shale seams.

DOLOSTONE, fine grained, light greenish gray to buff, several subplanar
glauconitic shale beds to 1/8-inch thick, healed vertical fracture with offset shale

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August 3, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

T-13
21'

T-13

No Data

0

0

0

0

57% /
51%

89% /79%

No NAPL detected.
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CONC. ug/Lppm 0-2000

-15

-20

beds.

DOLOSTONE, slightly weathered, light gray to buff, soft sediment deformation.

DOLOSTONE, fine grained, buff.

SHALEY DOLOSTONE, fine to very fine grained, light greenish gray to buff,
laminar bedding with shaley partings.

DOLOSTONE, fine to very fine grained, light buff, white fill along slightly inclined
fracture at 15.75 feet.

DOLOSTONE, fien grained, light yellowish brown, dendrites.

SHALE, glauconitic, laminated, greenish gray.

DOLOSTONE, fine grained, light greenish gray, soft sediment deformation,
convolute and offset shaley beds.

DOLOSTONE, fine to medium grained, light gray, one 3/4-inch bed of white
dolostone.

T-13

0

0

0

0

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, very fine grained, yellowish brown with dendrites, slight mottling
with light gray, well fractured, scattered thin gluconitic clay seams.

DOLOSTONE, medium to fine grained, mottled yellowish brown and light gray,
some sandy intervals, small vugs, few dendrites.

DOLOSTONE, fine to very fine grained, light gray, few thin subplanar gluaconitic
shale seams.

DOLOSTONE, medium to fine grained, soft sediment deformation, especially at
top of interval, light gray to buff, little yellowish brown.

DOLOSTONE, fine grained, light gray, subplanar shaley beds up to 1/2-inch
thick.

DOLOSTONE, medium grained, buff to light gray, soft sediment deformation,
very thin convolute glauconitic shale beds.

DOLOSTONE, fine grained, mottled light gray and light yellowish brown, small
vugs, discontinuous.

DOLOSTONE, fine to medium grained, interbedded light gray and light yellowish
brown, numerous thin to very thin subplanar to convolute glauconitic shale beds,
some shale beds cut across healed fractures.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
August 2, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

T-15
20.33'

T-15

0

0

0

0

0

100% /
71%

98% /
71%

100% /
78%

No NAPL detected.



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

DOLOSTONE, medium to fine grained, interformational conglomerate, few vugs,
light gray and light yellowish brown.

DOLOSTONE, fine to medium grained, locally sandy, abundant shaley beds,
some displaced by healed discontinuities.

DOLOSTONE and CHERT, interformational conglomerate, medium grained.

DOLOSTONE, medium grained, light yellowish brown, calcite inclusion, cross
cutting bedding.

DOLOSTONE, fine grained, light greenish gray, 1-inch glauconitic shale at top,
thin subplancar shaley beds, random orientation.

T-15

0

0

0

0

0

100% /
93%

100% /
92%

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, very fine grained, yellowish brown with black dendrites, few very
thin greenish gray subplanar shale beds.

DOLOSTONE, fine grained, mottled buff and yellowish brown, scattered dark
dendrites, scattered thin subplanar sandy glauconitic shale beds.

DOLOSTONE, very fine grained, mottled light gray and yellowish brown, few
very small vugs.

DOLOSTONE, very fine grained, yellowish brown, little dendrite, very thin
subplanar glauconitic shale beds, black mineralization on fracture partings at
7.33 and 7.5.

DOLOSTONE, fine to very fine grained, light greenish gray, subplanar shaley
beds.

DOLOSTONE, very fine grained, light greenish gray with subplanar shaley beds
to 1/8-inch thick.

DOLOSTONE, fine to very fine grained, soft sediment deformation, mottled light
buff and light gray, sandy at fractures at 8.83 and 9.08.

DOLOSTONE, very fine grained, interformational conglomerate, light yellowish
brown, minor calcite inclusions.

DOLOSTONE, fine grained, light buff.

DOLOSTONE, very fine grained, some soft sediment deformation, scattered thin

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
July 30, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

T-17
20.25'

T-17

No Data

0

0

0

0

0

97% /
58%

96% /38%

99% /89%

No NAPL detected.



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

to very thin subplanar gluaconitic shale beds, mottled very light yellowish brown
to buff gray.

DOLOSTIONE, fine to medium grained, soft sediment deformation, mottled light
yellowish brown and buff gray.

DOLOSTONE, fine grained with scattered medium grained, buff gray.

DOLOSTONE, very fine grained, light greenish gray with abundant thick
subplanar glauconitic shale beds.

DOLOSTIONE, meidum to fine grained, buff, soft sediment deformation, sandy
fractures top and bottom.

DOLOSTIONE, fine grained, light greenish gray to buff, thick(1/2-inch) subplanar
glauconitic shale at 19 and 19.75 feet.

T-17

0

0

0

0

100% /
57%

No NAPL detected.



MONITORING WELL LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

DEPTH LITH
SYMBOLS CORE/CUTTINGS DESCRIPTION SCAN

RETURN

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO 63017
(314) 576-7330

Page 1 of 2NOTES:
Corehole Name:

PID /
FRAC. WATER

CONC. ug/L
REC./
RQD ppm 0-2000

0

-5

-10

DOLOSTONE, very fine grained, buff, some dendrite, scattered very thin shaley
beds, highly fractured.

DOLOSTONE, fine to very fine grained, mottled buff to buff-gray, scattered very
thin convolute shaley beds.

DOLOSTONE, interformational conglomerate, medium grained, mottled light
gray and light yellowish brown.

DOLOSTONE, very fine grained, slightly mottled, mostly light gray with scattered
very light yellowish brown, banding apparent at bottom of interval.

DOLOSTONE, very fine grained, greenish gray, scattered subplanar glauconitic
shaley beds.

DOLOSTONE, fine to very fine grained, buff, scattered thin sandy intervals,
fracture in sandy interval at 9.58 feet.

DOLOSTONE, fine to very fine grained, abundant soft sediment deformation,
mottled light yellowish brown and greenish gray.

DNAPL Investigation
Industrial Drive
442906
Lee Gorday
Peter Gelman
July 26, 2007

S&S Drilling

Neal Stephens

Mobile

HX Core

U-17
23.04'

U-17

No Data

0

0

0

0

0

100% /
0%

100% /
44%

95% /
68%

100% /
89%

100% /
88%

No NAPL detected



WATERDEPTH
LITH

SYMBOLS
CORE/CUTTINGS DESCRIPTION

REC./

RQD

PID /
SCAN

Page 2 of 2NOTES:
Corehole Name:

FRAC.
RETURN

CONC. ug/Lppm 0-2000

-15

-20

DOLOSTONE, very fine grained, very light greenish gray, abundant very thin to
thin subplanar glauconitic shales.

DOLOSTONE, very fine grained, light greenish gray, scattered thin to very thin
subplanar glauconitic shale beds.

DOLOSTONE, medium to fine grained, interformational conglomerate, mottled
light yellowish brown and light buff-gray.

DOLOSTONE, very fine grained, some soft sediment deformation, abundant
subplanar intervals of glauconitic shale.

DOLOSTONE, very fine grained, light yellowish brown, CHERT nodules, sandy
intervals.

DOLOSTONE, light greenish gray to light yellowish brown, thin calcite seams.

DOLOSTONE, medium grained, light gray, scattered very thin subplanar shaley
beds.

DOLOSTONE, medium grained, light gray, few vugs, some calcite beds, soft
sediment deformation.

U-17

0

0

0

0

No NAPL detected
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-10

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little Clay, some Gravel, silt light brown, mod soft,
 damp, gravel angular limestone fill.

SILT, little Clay, trace pebbles, soft, damp, brown.

SILT, little Clay and Sand, soft, moist, brown.

SILT, little Clay, mod. firm, damp, brown.

SILT, little Clay and Sand mod. soft, moist, brown.

SILT, some Clay, trace Gravel, small nodules, very
firm, slightly plastic, mottled yellowish brown and
brown.

ML SDF1-SS01-006.0-080512

SDF1-SS01-011.0-080512

100%

100%

100%

Kellwood OU2
New Haven, MO
442906
Lee Gorday
Peter Gelman
May 12, 2008

Harriss Drilling Services

Cecil Harriss

AMS Power Probe

Direct Push

Macro Tube

Hydraulic Push

Defect 1
12 feet

703

507

740

705

190
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FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Fill, SILT and Gravel, some Sand, gravel is angular
limestone.

SILT, little Clay, soft, moist, some small concretions,
light brownish gray.

SILT, little Clay and Sand, small concretions, moist,
yellowish brown.

SILT, little Sand, trace Clay, mod. firm, crumbly, damp,
olive gray.

SILT, little Sand, mod. firm, crumbly, damp, dark
brownish gray.

GM

ML

SDF2-SS01-006.0-080513

SDF2-SS01014.0-080513

70%

80%

80%

100%

Kellwood OU2
New Haven, MO
442906
Lee Gorday
Peter Gelman
May 13, 2008

Harriss Drilling Services

Cecil Harriss

AMS Power Probe

Direct Push

Macro Tube

Hydraulic Push

Defect 2
14 feet

16

406

442

175

258

276

129



0

-5

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little Clay, mod. firm, moist, brown.

SILT, little Clay, mod. firm, slightly plastic, yellowish
brown.

SILT, some Clay, scattered small nodules, firm to stiff,
sticky, moist, light yellowish brown to yellowish brown.

ML

ML-CL

SDF3-SS01-005.0-080513

SDF3-SS01-007.0-080513

70%

80%

Kellwood OU2
New Haven, MO
442906
Lee Gorday
Peter Gelman
May 13, 2008

Harriss Drilling Services

Cecil Harriss

Mule Mount Geoprobe

Direct Push

Macro Tube

Hydraulic Push

Defect 3
7 feet

6

147

281



0

-5

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little Sand and Clay, soft, wet to very moist,
brown to dark brown.

SILT, some Clay, little Sand, stiff,  damp to moist,
mottled brown and yellowish brown.

ML

ML-CL
SDF4-SS01-006.0-080513

SDF4-SS01-008.0-080513

75%

100%

Kellwood OU2
New Haven, MO
442906
Lee Gorday
Peter Gelman
May 13, 2008

Harriss Drilling Services

Cecil Harriss

AMS Power Probe

Direct Push

Macro Tube

Hydraulic Push

Defect 4
8 feet

314

425

484

532



0

-5

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little Clay, soft, wet, grayish brown.

SILT, some Clay, trace Gravel, stiff, moist, mottled
grayish brown and light olive brown, gravel
subrounded.

ML

ML-CL SDF5-SS01-006.0-080513

SDF5-SS01-008.0-080513

80%

100%

Kellwood OU2
New Haven, MO
442906
Lee Gorday
Peter Gelman
May 13, 2008

Harriss Drilling Services

Cecil Harriss

Mule Mounted Geoprobe

Direct Push

Macro Tube

Hydraulic Push

Defect 5
8 feet

314

425

484

841



0

-5

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

tan clayey SILT w/organics, dry, loose

tan silty CLAY, dry, hard, friable

tan and gray CLAY, moist, hard, plastic w/black nodules

gray silty CLAY, moist, hard, plastic, w/chert

MH

CL

CH

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 19, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

A-01
9.5 feet

0

Jim Harriss
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-5

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

tan SILT, w/ organics at surface, dry, loose

tan to lt brown silty CLAY, dry, vv hard, vv stiff

brown, damp, soft, plastic CLAY. (chert at refusal)

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 19, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

A-04
7.75 feet

370

15700
7786
5081
5054

742
3378

2422
5772

1101
338

77

0

Jim Harriss
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FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

gravel and silty SAND

gravelly SILT, dry, loose

gray silty CLAY, moist, firm, low plastic

as above, less silt, more plastic

CHERT and SAND, damp, loose

red CLAY w/silt, vv hard, vv firm, damp, plastic

as above w/chert

as above w/o chert w/ 30% sand, moist

FILL

FILL

CL

CH

SW

CH

CH

CH

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 18, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

A-05
13 feet

0

Jim Harriss
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FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

brown clayey SILT, dry

limestone GRAVEL

brown silty CLAY, dry m soft

brown CLAY w/ some silt, damp, m soft, low plastic hardness
 increases w/ depth

cherty, gravelly CLAY, lt brown w/ red stains, v hard, v stiff

ASPHALT

MH

GRAVEL

CL

CL

CH

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 18, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

B-01
13 feet

24
ppm

22
ppm

0

Jim Harriss
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FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

brown and black SILT, dry, loose

tan and brown silty CLAY, dry, m soft, low plastic

brown CLAY, dry, hard, low plastic

GRAVEL

tan sandy, silty, CLAY, dry, vv hard, v stiff

ASPHALT

SILT

CLAY
AND
SILT

CL

GW

CH

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 19, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

B-02
12.25 feet

498

0

Jim Harriss
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FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

brown clayey SILT, dry loose

limestone GRAVEL

brown CLAY w/silt, v hard, low plastic w/red mottling, less silt
 with depth

as above except m soft

CHERT

brown CLAY, damp, vv hard, vv stiff, sand at refusal

ASPHALT

CLAY
AND
SILTGRAVEL

CL

CL

GP

CH

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 18, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

B-03
14.83 feet

444

0

Jim Harriss
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FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

lt brown to gray clayey SILT, damp, loose

gray silty CLAY, m soft, damp, plastic

limestone GRAVEL

brown and gray silty CLAY, damp, m soft

dk brown SILT, dry loose

brown and gray silty CLAY, damp, m hard

gray SHALE, moist, flaking, sandstone at refusal

ASPHALT

MH

CLAY
AND
SILTGRAVEL

CH

ML

CH

Shale

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 18, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

B-04
11.58 feet

4015

0

Jim Harriss
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FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt and Gravel

brown silty CLAY, dapmp, m soft, plastic

tan silty SHALE w/gray bands, dry

ASPHALT

CLAY
AND
SILT

Siltaceous

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept 19, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

C-01
6 feet

988

0

Jim Harriss
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

Asphalt, Gravel and Clay

brown silty CLAY, dry, low plastic

tan clayey SILT, moist, loose

ASPHALT

CL

MH

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 19, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

C-03
8.42 feet

0

Jim Harriss
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PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 2NOTES:

Asphalt and well graded Gravel

brown silty CLAY, moist, m soft, some black staining

brown CLAY, m hard, plastic

brown silty CLAY, hard, damp

ASPHALT

CLAY
AND
SILT

CH

CH

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 19, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

DPT

Hydraulic Push

C-04
14.67 feet

0

Jim Harriss
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DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

tan clayey SILT, dry, w/ organics at the surface

brown silty CLAY, dry, m hard, friable, roots throughout

brown CLAY, damp, v hard

reddish brown CLAY w/ coarse sand and chert nodules
(<10%), moist, v hard, stiff, plastic

Clay
and
Silt

Clay
and
Silt

CH

CH

Kellwood OU2
New Haven, MO
442906-01000
Lucas White
Mark Raybuck
Sept. 20, 2007

Harriss Drilling Services

Jim Harriss

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

C-05
15 feet

0

Jim Harriss
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RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little clay, damp, cohesive, brownish gray and
yellowish brown

SILT, trace clay, damp, soft, brownish gray

SILT, some clay, trace gravel and sand, damp, firm,
some weathered sandstone, brownish gray

SILT, some clay and gravel, firm, damp, olive gray and
yellowish brown

MH

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
9/10/2009

S&S Drilling

Mark Stephens

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

SVI1
9.83 feet

18500
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USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, trace clay, sand and gravel, dry, firm, mottled
olive gray and light brownish gray, scattered limonite
stains

SILT, some clay, slightly moist, olive and light yellowish
 brown

MH

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
9/9/2009

S&S Drilling

Mark Stephens

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

SVI2
10 feet

228

4500

0
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Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little clay, trace sand and gravel, damp, slightly
cohesive, light brownish gray and yellowish brown

SILT, little clay and sand, trace gravel, damp, cohesive,
 mottled brownish yellow and brownish gray

SILT, little clay, trace sand, firm, damp, grayish brown
and light brownish gray, scattered limonite stains

MH

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
9/8/2009

S&S Drilling

Mark Stephens

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

SVI3
10.17 feet

0



0

-5

-10

FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

PROJECT MANAGER:

DATES DRILLED:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:
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Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, trace clay, loose, damp, light brownish gray

SILT, trace clay, light pinkish gray, scattered limonite
stains, damp

MH

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
9/8/2009

S&S Drilling

Mark Stephens

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

SVI4
10 feet

0
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PROJECT:

SITE LOCATION:

JOB NO.:
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DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

HAMMER WT./DROP

Depth
Soil

Symbols
USCS Soil Description Sample

Recov.
%

PID

PARSONS
400 Woods Mill Road South, Suite 330

Chesterfield, MO  63017
(314) 576-7330

Page 1 of 1NOTES:

SILT, little clay, trace sand, damp, loose, light yellowish
 brown

SILT, some clay, trace sand, damp, cohesive to slightly
 firm

SILT, little clay, damp, cohesive, light brownish gray
with scattered limonite staining

as above, slightly pinkish brownish gray

MH

Kellwood OU2
New Haven, MO
442906-01000
Lee Gorday
Mark Raybuck
9/8/2009

S&S Drilling

Mark Stephens

Direct Push Probe

Direct Push

Macro Tube

Hydraulic Push

SVI5
10 feet

0
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SECTION 1 
INTRODUCTION 

1.1 INTRODUCTION 

The purpose of the Remedial Investigation and Feasibility Study (RI/FS) at the Operable 

Units 2/6 (OU2/OU6) (Figure 1) of the Riverfront Superfund Site, located in New Haven, 

Franklin County, Missouri is to investigate the nature and extent of impacted media, to determine 

if the impacted media pose a threat to public health or the environment, and to develop and 

evaluate potential remedial alternatives.  All work is being performed to fulfill the requirements 

of the Administrative Order on Consent, Docket No. CERCLA-07-2004-0078 (AOC) entered 

into by the United States Environmental Protection Agency (USEPA) with Kellwood Company 

(Kellwood), dated March 22, 2004.   

As outlined in the AOC and associated scope of work (SOW), the Remedial Investigation 

(RI) includes a hydrogeologic assessment of OU2/OU6.  The goal of this assessment is to 

determine the horizontal and vertical extent and magnitude of tetrachloroethene (PCE) (a 

contaminant of concern at OU2/OU6) contamination in groundwater and to determine the 

geologic, hydrologic, and geochemical factors that affect the distribution and migration of PCE 

in the subsurface.  In order to achieve this goal, one of the tasks was to conduct an interval 

screening study of two existing residential wells, JS-14 and JS-36 (the “Study”).  The USEPA 

requested Kellwood conduct this Study in advance of the remaining RI/FS work to provide 

information regarding whether there is interconnectivity between geologic strata and thus 

whether operation of these wells could be a pathway for vertical migration of impacted 

groundwater. 

From April 3, 2006, through April 7, 2006, Parsons, on behalf of Kellwood, conducted the 

Study in accordance with the Revised Interval Screening Technical Memorandum (Memo), 

approved April 3, 2006, and the Draft Quality Assurance Project Plan (QAPP), conditionally 

approved on March 23, 2006, for this Study.  In August 2006, an Interval Screening Report (for 

JS14/36) [ISR] was submitted to the USEPA describing the activities conducted during the Study 

and the results obtained from those activities.   
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In accordance with Parsons’ response to USEPA’s January 16, 2007 and September 28, 

2007 comments on the August 2006 Interval Sampling Report (“2007 Correspondence”), 

Parsons conducted the interval screening activities at JS-36 again in April 2008.  The  purpose of 

the April 2008 work at JS-36 was, first, to remove the obstruction (abandoned pump) 

encountered during the April 2006 investigation and, then, to redo the work associated with the 

interval screening activities at JS-36 absent the abandoned pump.  During the course of the April 

2008 activities at JS-36, Parsons installed liners at JS-14 and JS-36 to modify the wells in a 

manner that would preclude PCE or other contaminants-of-concern related to OU2/6, from 

migrating downwards, thereby reducing the concentration of OU2/6 contaminants in the wells 

(and thereby in the influent that enters the home water system).  Additionally, based on 

USEPA’s December 5, 2007 approval letter with comments, JS-37 was reconfigured in 

accordance with the specific guidance discussed in the December 17, 2007 teleconference with 

the USEPA.   

This revised interval screening report has been modified to include the following: 

• Methodologies associated with the April 2006 interval screening activities at JS-14 

and JS-36; 

• Methodologies associated with the April 2008 interval screening activities at JS-36; 

• Findings of the interval screening activities for JS-14 (from the April 2006 effort) 

and for JS-36 (from the April 2008 effort); 

• A discussion of the liner installations at JS-14 and JS-36; and  

• A discussion of the reconfiguration work at JS-37.  

1.2 OBJECTIVES OF THE STUDY 

PCE has been detected at concentrations slightly higher than the Maximum Contaminant 

Level (MCL) (5 µg/L) in JS-14, while PCE was detected at concentrations higher than 200 µg/L 

in JS-36.  These residential wells are located approximately 300 feet apart, on either side of the 

Boeuf Lutheran Road.  The casing depths of both wells are unknown.  The overall goal of the 
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Study was to gain additional understanding on PCE detections at the two residential wells.  

Following are the specific objectives of the interval screening: 

• Use borehole geophysical techniques to identify transmissive intervals and intervals 

with the potential to carry contaminants into the well; 

• Use this information to gain a better understanding of residential well construction 

and potential contaminant migration through the wells to lower units and 

subsequently to other wells; 

• Use natural gamma logs to correlate units to United States Geological Survey 

(USGS) logs and between locations; and 

• Use this information to develop recommendations to minimize the potential for the 

residential wells to act as a conduit for contaminant migration. 

1.3 REPORT ORGANIZATION 

This revised interval screening report (Revised ISR) is organized as follows: 

Section 1: Describes the purpose and organization of the document.   

Section 2:   Describes the interval screening activities conducted at the site. 

Section 3: Summarizes the results of the interval screening activities and presents the 
conclusions of the Study.   

Section 4:  Presents recommendations for future work at the two residential wells. 
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SECTION 2 
INTERVAL SCREENING ACTIVITIES 

This section describes in details the procedures and methodology used during the April 

2006 interval screening at wells JS-14 and JS-36 and the April 2008 interval screening activities 

at JS-36.  The field notes from the interval screening activities are provided in Appendix A. 

2.1 WELL PREPARATION 

April 2006 

Preparation for the interval screening investigation began with the delivery and filling of a 

temporary 1,500-gallon water tank at each residence for use while the wells were out of service 

for the testing.  The existing well pumps were then pulled from the well and set aside on elevated 

racks.  At both residences the pump was connected to the home using a pitless adapter.  The 

pump for JS-14 was connected to a section of plastic pipe which connects to a yard hydrant 

upstream of the whole-house treatment system.  The pump was placed in the temporary tank to 

supply water to the residence.  The pitless adapter was fitted with a closed cap and set in place to 

seal the water system.  The pump for JS-36 was connected to black plastic pipe and to a short 

section of a galvanized pipe connected to a pitless adapter coupling.  The pump was placed in the 

temporary tank and connected through temporary piping to the pitless adapter to supply water to 

the home.  Water from the tanks at both residences passed through the whole-house treatment 

system prior to use in the home.  Following the interval screening activities, the pumps were 

reinstalled in the well to restore the system for the homeowners.  The check valve and several 

sections of drop pipe were found to be defective at JS-14 and these items were replaced. 

April 2008 

Preparation for the interval screening investigation at JS-36 began with the delivery and 

filling of two temporary 1,500-gallon water tanks at the residence for use while the well was out 

of service for the testing.  The existing well pump was then pulled from the well and connected 

to black plastic pipe and to a short section of a galvanized pipe connected to a pitless adapter 

coupling.  The pump was placed in the temporary tank and connected through temporary piping 
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to the pitless adapter to supply water to the home.  Water from the tanks passed through the 

whole-house treatment system prior to use in the home.   

Table 2.1 summarizes the chronology of interval screening activities conducted at each 

well and includes the approximate time elapsed between the various activities since pump 

removal at each well. 

2.2 GEOPHYSICAL LOGGING 

April 2006 

Downhole borehole geophysics performed on the two residential wells (JS-14 and JS-36) 

included: 

1. Borehole visual imaging using an optical televiewer and borehole diameter 
measurement with a caliper to determine well construction and identify any significant 
bedding planes, fracture zones, and solution cavities that may provide a preferential 
groundwater migration pathway; 

2. Borehole natural gamma, single point resistivity, and self-potential surveys to assist in 
correlating the location-specific stratigraphy to other well locations within OU2 and 
OU6; 

3. Interval water characteristics and flow measurements using a fluid resistivity/ 
temperature probe and heat-pulse flowmeter during ambient conditions to determine 
those intervals providing the greatest yield to the well borehole; and 

4. Interval flow measurements while pumping from the top at a constant rate to verify the 
highest yielding intervals to the well borehole under stressed conditions (similar to 
residential well pumping conditions). 

April 2008 

Downhole borehole geophysics performed on the residential well JS-36 included: 

1. Borehole visual imaging using an optical televiewer and borehole diameter 
measurement with a caliper to determine well construction and identify any significant 
bedding planes, fracture zones, and solution cavities that may provide a preferential 
groundwater migration pathway; 

2. Borehole natural gamma, single point resistivity, and self-potential surveys to assist in 
correlating the location-specific stratigraphy to other well locations within OU2 and 
OU6; 
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3. Interval water characteristics and flow measurements using a fluid resistivity/ 
temperature probe and heat-pulse flowmeter during ambient conditions to determine 
those intervals providing the greatest yield to the well borehole; and 

4. Interval flow measurements while pumping from the top at a constant rate to verify the 
highest yielding intervals to the well borehole under stressed conditions (similar to 
residential well pumping conditions). 

2.2.1 Temperature – Fluid Resistance – Fluid Conductivity 

April 2006 

Temperature, fluid resistance, and fluid conductivity of the water in the borehole were 

measured over the entire saturated depth of both wells using a Mount Sopris Instrument 

Company, Inc. (MSI) Model 2PFA-1000 probe.  The temperature, fluid resistance, and fluid 

conductivity sensors on the 2PFA-1000 probe were calibrated at the factory prior to shipping to 

the site.  Changes in the temperature, fluid resistance and fluid conductivity may indicate zones 

of flow into or out of the borehole.  All logging probes were lowered into the wells using an MSI 

4MXA-1000 winch.  The signals from all of the probes were processed through an MSI MGX-II 

console to convert the analog signal to a digital input.  The digital input was fed to a laptop 

computer.  The log acquisition, including recording of the measurements and the control of the 

probe, was performed using MSLog software.   

As each tool was placed into the borehole, the top of the tool was brought to the ground 

surface for well JS-14 or the top of casing for well JS-36.  The zero depth was indicated in 

MSLog, which then automatically corrected for the depth of each of the sensors from the top of 

the tool.  At the completion of the logging run, the top of the tool was again brought to the 

ground surface to compare whether there had been any slippage causing erroneous depth 

readings.   

Logging of temperature, fluid resistance, and fluid conductivity was performed under both 

static and pumping conditions.  The static logging was performed first after a period of no 

activity in the borehole, allowing the well to reach ambient conditions prior to logging.  The fluid 

static logging was conducted after at least 21 hours of no activity. 
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The wells were logged under pumping conditions following the heat pulse flowmeter 

measurements.  The log was run only in the portion of the borehole beneath the pump.  At well 

JS-14, the pumping rate was approximately 2 gallons per minute (gpm) while the pumping rate at 

JS-36 was approximately 5 gpm.  Each of these wells was pumped for over two hours at a lower 

rate during flowmeter testing.  The variation of pumping rate over time along with the calculated 

drawdown (based on the measured water levels) is presented in Table 2.4. 

April 2008 

Temperature, fluid resistance, and fluid conductivity of the water in the borehole (JS-36) 

were measured over the entire saturated depth of the well using a Mount Sopris Instrument 

Company, Inc. (MSI) Model 2PFA-1000 probe.  The temperature, fluid resistance, and fluid 

conductivity sensors on the 2PFA-1000 probe were calibrated at the factory prior to shipping to 

the site.  Changes in the temperature, fluid resistance and fluid conductivity may indicate zones 

of flow into or out of the borehole.  All logging probes were lowered into the wells using an MSI 

4MXA-1000 winch.  The signals from all of the probes were processed through an MSI Matrix 

console to convert the analog signal to a digital input.  The digital input was fed to a laptop 

computer.  The log acquisition, including recording of the measurements and the control of the 

probe, was performed using MSLog software.   

As each tool was placed into the borehole, the top of the tool was brought to top of casing.  

The zero depth was indicated in MSLog, which then automatically corrected for the depth of 

each of the sensors from the top of the tool.  At the completion of the logging run, the top of the 

tool was again brought to the ground surface to compare whether there had been any slippage 

causing erroneous depth readings.   

Logging of temperature, fluid resistance, and fluid conductivity was performed under both 

static and pumping conditions.  The static logging was performed first after an overnight period 

of no activity in the borehole, allowing the well to reach ambient conditions prior to logging.  

The fluid static logging was conducted after at least 96 hours of no activity. 

The well was logged under pumping conditions following the heat pulse flowmeter 

measurements.  The log was run only in the portion of the borehole beneath the pump.  At well 
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JS-36, the pumping rate was approximately 6 gpm.  The variation of pumping rate over time 

along with the calculated drawdown (based on the measured water levels) is presented in Table 

2.4. 

2.2.2 Natural Gamma – Self Potential – Single Point Resistance 

April 2006 

Natural gamma, self potential (SP), and single point resistance (SPR) surveys were 

performed in both JS-14 and JS-36 wells.  The surveys were performed using an MSI Model 

2PGA-1000 probe.  The probe was factory calibrated; there were no field adjustments necessary 

for the probe.  The ground probe was clamped to a steel water hydrant at JS-14.  During the 

April 2006 event, a ground probe was clamped to the casing of the well on JS-36.  Although it 

was not evident until after data analysis, this procedure of connecting the ground clamp to the 

well casing could have caused short circuiting resulting in wandering SP readings.    

These logs were performed under static conditions.  The gamma log measures the natural 

gamma radiation produced by the rock formation through which the well passes.  Peaks in 

gamma activity generally indicate areas with higher clay content or the presence of oxides of 

iron or manganese.  The SP probe measures very small voltages that exist between the grounded 

probe and the surrounding rock.  SPR measures the resistivity of the rock through which the 

borehole passes.  Because rock is more resistive to electrical flow than water, higher SPR values 

are typically associated with rock that contains less water, whereas lower SPR values are 

associated with zones with greater water content.  Logging was performed at a rate of 

approximately 20 feet per minute (ft/min).  As with the other logging probes, the depth of the 

tool was set to zero before beginning the log and checked again at the completion of the logging. 

April 2008 

Natural gamma, SP, and SPR surveys were performed in JS-36.  The surveys were 

performed using an MSI Model 2PGA-1000 probe.  The probe was factory calibrated; there were 

no field adjustments necessary for the probe.   
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In accordance the 2007 Correspondence, to avoid any interference from connections to the 

well, the ground rod was driven approximately 5.5 feet into the ground.   

These logs were performed under static conditions.  The gamma log measures the natural 

gamma radiation produced by the rock formation through which the well passes.  Peaks in 

gamma activity generally indicate areas with higher clay content or the presence of oxides of 

iron or manganese.  The SP probe measures very small voltages that exist between the grounded 

probe and the surrounding rock.  SPR measures the resistivity of the rock through which the 

borehole passes.  Because rock is more resistive to electrical flow than water, higher SPR values 

are typically associated with rock that contains less water, whereas lower SPR values are 

associated with zones with greater water content.  Logging was performed at a rate of 

approximately 20 ft/min.  As with the other logging probes, the depth of the tool was set to zero 

before beginning the log and checked again at the completion of the logging. 

2.2.3 Borehole Flow Measurements 

April 2006 

Vertical flow within the borehole was measured under both static and pumping conditions.  

The flow was measured using an MSI model HFP-2293 flowmeter.  This flowmeter has a 

diverter that forces all vertical flow in the borehole to pass through a cell that has thermisters 

above and below a heating element.  In operation, the heating element creates a momentary pulse 

of heat.  This heat pulse passes either the upper or lower thermister in response to the flow of 

water in the borehole.  In the event that there is no flow in the borehole, the heat pulse will 

slowly move upward due to the reduced density of the heated water.  These results are 

observable on the display of the MSHeat program as a very gradual rise and subsequent fall of 

the differential temperature at a time beyond 30 seconds from the time of the pulse.  This is in 

contrast to the sharp deflection that is observed when the heat pulse is carried by water flow in 

the borehole. 

In the April 2006, a rental flowmeter probe and a flowmeter probe owned by the United 

States Geological Survey (USGS) were used during the Study.  The wave forms produced using 

the rental probe were observed to be different than expected; therefore, the USGS probe was 
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used for all the measurements presented in the ISR.  Calibration settings were provided by the 

USGS representatives.  The stated minimum resolution of the probe was 0.03 gpm.  A minimum 

of three heat pulses were measured at each depth interval screened.   

April 2008 

Vertical flow within the borehole (JS-36) was measured under both static and pumping 

conditions.  The flow was measured using an MSI model HFP-2293 flowmeter rented from 

Mount Sopris.  This flowmeter has a diverter that forces all vertical flow in the borehole to pass 

through a cell that has thermisters above and below a heating element.  In operation, the heating 

element creates a momentary pulse of heat.  This heat pulse passes either the upper or lower 

thermister in response to the flow of water in the borehole.  In the event that there is no flow in 

the borehole, the heat pulse will slowly move upward due to the reduced density of the heated 

water.  These results are observable on the display of the MSHeat program as a very gradual rise 

and subsequent fall of the differential temperature at a time beyond 30 seconds from the time of 

the pulse.  This is in contrast to the sharp deflection that is observed when the heat pulse is 

carried by water flow in the borehole. 

2.2.4 Optical Televiewer  

April 2006 

High resolution borehole images were recorded using an MSI Model OBI-40 optical 

televiewer.  This probe recorded 360 picture elements (pixels) of the borehole wall at vertical 

intervals of 0.005 feet (1.52 millimeters), resulting in a high definition image of the borehole.  

The probe was calibrated at the factory before being shipped to the site.  No calibrations were 

required in the field. 

Centralizers were placed on the probe to keep the tool centered in the borehole.  Logging 

was performed at a rate of approximately 2 to 3 ft/min.  

April 2008 

High resolution borehole images were recorded using a Colog Model ALT OBI 40 optical 

televiewer.  This probe recorded 720 picture elements (pixels) of the borehole wall at vertical 
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intervals of 0.0016 feet (0.5 millimeters), resulting in a high definition image of the borehole.  

The probe was calibrated at the factory before being shipped to the site.  No calibrations were 

required in the field. 

Centralizers were placed on the probe to keep the tool centered in the borehole.  Logging 

was performed at a rate of approximately 6 ft/min.  

2.2.5 Caliper 

April 2006 

The borehole diameter was measured using a MSI Model CLP-2380 caliper.  The caliper is 

equipped with three arms that expand to measure the diameter of the borehole.  The probe was 

calibrated at the factory before being shipped to the site with no field adjustments necessary.  

The tool was lowered to the bottom of the borehole and the arms extended.  Measurements were 

made logging upward from the bottom of the well at approximately 20 ft/min.  

April 2008 

The borehole diameter was measured using a MSI Model CLP-2380 caliper.  The caliper is 

equipped with three arms that expand to measure the diameter of the borehole.  The probe was 

calibrated at the factory before being shipped to the site with no field adjustments necessary.  

The tool was lowered to the bottom of the borehole and the arms extended.  Measurements were 

made logging upward from the bottom of the well at approximately 20 ft/min. 

2.3 DISCRETE SAMPLING 

Sampling of water from discrete levels was performed from both well JS-14 and well 

JS-36.  Discrete samples were collected under both static and pumping conditions.  The sampling 

was accomplished using a discrete sampling tool operated on the logging wireline.  The tool used 

consisted of a chamber with a manual drain valve at the bottom and a remotely operated valve at 

the top.  The sampler was lowered to the appropriate sample depth using the MSI 4MXA-1000 

winch.  The top valve was opened using the MSLog software.  This allowed water from the 

borehole to enter the chamber.  The wireline was shaken to dislodge any air entrapped in the 

entryways into the tool.  The top valve was then closed, and the tool returned to the surface.  The 
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depth was zeroed prior to going into the borehole and was checked again coming out of the 

borehole to ensure that slippage of the depth counter did not occur.   

The discrete sampling during pumping was performed following the flowmeter testing and 

fluid property logging (includes temperature, conductivity, and fluid resistivity logging).  This 

allowed for water stored in the borehole to be purged thoroughly prior to sampling. 

Once at the surface, the contents of the sampler were poured into laboratory-provided 

sample containers (40-ml glass vials with Teflon septums) for chemical analysis.   

April 2006 

Using the discrete sampler, a total of 30 samples were collected for onsite (one partially 

filled 40-ml glass vial with Teflon septum) analysis using a portable gas chromatograph (GC).  

(Note that the discrete sampling tool used during the April 2006 activities belonged to USGS.)  

A total of 15 samples were submitted for laboratory analysis (12 of which had also been 

analyzed using the portable GC).  The onsite analysis was performed by USGS staff.  At JS-14, 

17 samples were analyzed onsite and 6 samples were submitted to Severn Trent Laboratories, 

Inc. (STL) in University Park, Illinois, for analysis via USEPA Method 8260B (8260B).  At JS-

36, 15 were analyzed onsite and 9 were submitted to STL for analysis via 8260B.   

The sampler was disassembled and rinsed twice with ASTM Type 2 water prior to each 

use.  In accordance with the approved Memo, for Quality Assurance and Quality Control 

(QA/QC), two field duplicates, two equipment blanks, and one matrix spike (MS) and matrix 

spike duplicate (MSD) samples were collected and analyzed.  The analytical results are presented 

in Tables 2.2 and 2.3.   

April 2008 

A total of 13 samples from JS-36 were submitted to Test America (formerly STL) in 

University Park, Illinois, for analysis via 8260B.1/   

 
1/  Although additional separate samples (split samples) were collected for on-site analysis (intended to be 

performed by USGS staff), these samples were not analyzed due to the unavailability (disrepair) of the 
USGS portable GC.   
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Prior to each use, the sampler was disassembled, and in accordance with the 2007 

Correspondence, washed with a Liquinox® tap water bath, rinsed with tap water (which was run 

through the whole-house treatment system prior to use), and then rinsed twice with ASTM Type 

2 water.  For QA/QC purposes, one field duplicate, one equipment blanks, and one matrix spike 

(MS) and matrix spike duplicate (MSD) samples were collected and analyzed.  The analytical 

results are presented in Table 2.3.   

2.4 STRESS TESTING 

Discrete sampling and flow measurements were performed under both stressed and static 

conditions.  The testing was performed by temporarily installing a Grundfos submersible pump 

into the borehole.   

April 2006 

Teflon-lined flexible discharge tubing was used to carry the pump discharge to the surface.  

The discharge tubing, electrical conductors, and safety cable were installed on a reel to keep the 

downhole items clean.  The pump and all attached tubing and wiring were decontaminated prior 

to their first use and between each borehole.  The discharge of the pump was routed to a T that 

allowed for indicator parameter screening and the collection of samples from a small port and the 

conveyance of the purged water to the temporary tank used to supply the residence from a larger 

port.  The discharged water was pumped through the whole-house filtration system for use.  

Excess water was discharged to the ground following treatment.  

At well JS-14, the pump was set at a depth of approximately 100 feet below ground surface 

(bgs).  The discharge of the pump was restricted to maintain a sustainable flow of approximately 

2 gpm.  The variation of pumping rate over time along with the calculated drawdown (based on 

the measured water levels) is presented in Table 2.4. 

At well JS-36, the pump was set at approximately 80 feet bgs for the flowmeter testing.  

The flow rate from the pump was approximately 0.75 gpm, which produced a high upward flow 

rate when the flowmeter was set immediately below the pump.  During the discrete sampling 

portion of the testing at JS-36, the pump was set at approximately 100 feet bgs.  The pump was 

allowed to run unrestricted and produced approximately 5 gpm.  Measurements of flow rate, 
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water level, and indicator parameters were performed periodically to monitor the performance of 

the wells.  At well JS-14, the water level was pulled down from a static level of 78.07 feet below 

top of casing (btoc) to a level of 99.13 feet btoc after 5 hours and 23 minutes.  At well JS-36, the 

water level dropped from a static level of 74.05 feet btoc to 96.34 feet btoc after approximately 8 

hours. 

During the April 2006 activities, periodic measurements of the indicator parameters (pH, 

conductivity, oxidation/reduction potential [ORP], turbidity, dissolved oxygen, and temperature) 

were performed during the pumping of the wells.  These measurements are supplemental 

indications of the purge effectiveness and do not impact the analytical results.  These indicator 

parameters are presented in Table 2.4.   

April 2008 

Considering that the April 2008 additional work at JS-36 was based on the observations 

made after the April 2006 Study and since the findings of the April 2006 Study enabled Parsons 

to determine the effective purge rate, it was not necessary, during the April 2008 JS-36 discrete 

sampling, to collect the indicator parameters used to determine an effective purge rate. 

Vinyl discharge tubing was used to carry the pump discharge to the surface.  The discharge 

tubing, electrical conductors, and safety cable were installed on a reel to keep the downhole 

items clean.  The pump and all attached tubing and wiring were decontaminated prior to their 

first use and after use.   

At well JS-36, the pump was set at approximately 100 feet bgs for the flowmeter testing 

and discrete sampling.  The flow rate from the pump was approximately 6 gpm, which produced 

a high upward flow rate when the flowmeter was set below the pump.  Measurements of flow 

rate and water level were performed periodically to monitor the performance of the well.  The 

water level dropped from a static level of 76.78 ft btoc to approximately 99 ft btoc after 

approximately 2 hours. 

 



Revised Interval Screening Report 
JS-14/JS-36 

 Riverfront Superfund Site, OU2/OU6  
July 2008 

 

Parsons 3-1  

SECTION 3 
RESULTS AND CONCLUSIONS 

This section discusses the findings and analytical data that were generated from the 

geophysical logging and interval screening conducted at well JS-14 in April 2006 and at well JS-

36 in April 2008. 

3.1 GEOPHYSICAL LOGS 

Geophysical well logs produced from wells JS-14 and JS-36 are presented in Appendix B.  

The total well depth was measured in the boreholes following removal of the pumps.  The 

measured depth of well JS-14 was 383.5 feet btoc.  In April 2006, the measured depth of well JS-

36 was approximately 330 feet btoc.  Obstructions were noticed at approximately 98 feet btoc 

and 315 feet btoc at JS-36.  The JS-36 well owner reported that the well was supposedly deeper 

(approximately 450 feet bgs) and a well pump inadvertently dropped in the well in the 1970’s 

could be blocking the well at 330 feet btoc.  Therefore, in April 2008, this pump was removed 

and the geophysical logging was conducted again.  The measured depth of well JS-36 with the 

abandoned pump removed was 468 feet btoc.   

The land surface elevation at JS-14 was surveyed to be 596.73 feet above Mean Sea Level 

(MSL) and the land surface elevation at JS-36 was surveyed to be 599.02 feet MSL.  The 

reference point for the logs at JS-36 was top of casing, which is approximately 2 feet above land 

surface.  The reference point for JS-14 was land surface.   

3.1.1 Gamma, Single Point Resistance, and Self Potential 

Geophysical well logs produced as a part of the interval sampling investigation are 

presented in Appendix B.  Due to poor coupling of the reference probe to ground, the self 

potential data is random and is not an indication of actual conditions in the wells.   

A comparison of the gamma logs from the two wells indicates very similar patterns of 

gamma response with depth over long portions of the boreholes.  The gamma response pattern in 

the interval from 195 to 197 ft bgs (402 to 404 ft MSL) in well JS-14 correlates with the gamma 

response pattern in the interval from 199 to 201 ft bgs (400 to 402 ft MSL) in JS-36.  Other 
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intervals of distinctive pattern in the log from JS-14 include: 167 to 170 ft bgs (430 to 427 ft 

MSL), 180 to 185 ft bgs (417 to 412 ft MSL), 227 to 241 ft bgs (370 to 356 ft MSL), 285 ft bgs 

(312 ft MSL), 358 to 363 ft bgs (239 to 234 ft MSL).  These intervals correlate with the 

following intervals in well JS-36: 171 to 173 ft btoc (428 to 426 ft MSL), 183 to 189 ft btoc (416 

to 410 ft MSL), 230 to 240 ft btoc (369 to 359 ft MSL), 293 ft btoc (306 ft MSL), and 365 to 370 

ft btoc (234 to 229 ft MSL).   

The single point resistance (SPR) log is smoother in well JS-36 than the SPR log of well 

JS-14.  Despite this difference, specific intervals of low resistivity can be correlated between the 

two wells.  The similar intervals are consistently found at a shallower depth (relative to bgs) by 2 

to 7 feet in well JS-14 than in well JS-36.  This difference in depth is related to a combination of 

different land surface elevation and the low dip of rocks in the area.   

The logs were also compared to the gamma, self potential, and single point resistance log 

for well JS-37, which is located approximately 475 feet to the east.  A distinctive gamma 

signature that was observed in JS-14 from 194 to 207 ft bgs (403 to 390 ft MSL) and in JS-36 

from 197 to 211 ft btoc (402 to 388 ft MSL); appears similar to the gamma signature observed in 

well JS-37 from 154 to 173 ft bgs (421 to 402 ft MSL).  A second distinctive gamma signature in 

JS-14 is indicated from 284 to 293 ft bgs (313 to 304 ft MSL).  This pattern correlates with a 

signature in JS-36 from 291 to 300 ft btoc (308 to 299 ft MSL), and a signature in JS-37 from 

246 to 255 ft bgs (329 to 320 ft MSL).  The same distinctive gamma signature was observed at a 

depth of 190 to 196 feet (349 to 355 feet MSL) in well JS-38, which is located approximately 

2,800 feet south-southeast of JS-36. 

3.1.2 Temperature, Fluid Resistance, and Fluid Conductivity 

3.1.2.1 Well JS-14 

Fluid resistance, fluid conductivity, and temperature logs were recorded in both wells 

under both static and pumping conditions.  The log for well JS-14 under static conditions shows 

a very slight (several tenths of a degree) decrease in temperature over the length of the saturated 

portion of the borehole.  There appears to be a gradual increase in the fluid resistance from the 

bottom of the casing (at approximately 101 feet bgs, 487 ft MSL) to approximately 150 feet bgs 
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(438 ft MSL).  Considering that fluid resistance can be expressed as an inverse of fluid 

conductivity, there is a corresponding decrease in fluid conductivity over this interval.  A slight 

variation in the slope of the fluid conductivity and fluid resistivity curves is observed at 

approximately 114 to 116 feet bgs (472 to 474 ft MSL) (Appendix B).  This corresponds to an 

interval where the rock was observed to have a coarser texture on the optical televiewer log as 

well as a slight increase in borehole diameter.  It is interpreted that there is a slight increase in 

production of water in this interval.  The steady increase in fluid resistance and the decrease in 

fluid conductivity ends at approximately 145 ft bgs (443 ft MSL), below which these parameters 

become stable with depth.  This depth corresponds to an observed color change in the rock as 

well as an increase in the measured downward flow rate. 

The fluid resistance, fluid conductivity, and temperature log recorded for well JS-14 under 

pumping conditions indicates an interval of decreasing temperature and fluid conductivity and an 

increasing fluid resistance with depth in the 10 feet immediately below the pumping water level 

of 100 ft bgs (488 ft MSL).  Below this depth, these parameters vary only slightly with the 

exception of a slight increase in temperature (one to two tenths of a degree), a slight increase in 

fluid conductivity (565 to 570 micro Siemens/cm), and a slight decrease in fluid resistance (17.7 

to 17.5 Ohm meters) between 216 and 217 feet bgs (371 to 372 ft MSL).  This interval does not 

correspond to an observed variation in rock character in the optical televiewer log or borehole 

diameter.   

3.1.2.2 Well JS-36 

The static fluid log for well JS-36 (Appendix B) indicates a slight decrease in temperature 

(less than 0.2 degrees Celsius) from a depth of approximately 85 ft btoc (514 ft MSL) to the 

bottom of the well.  An interval with fluid resistivity that increases with depth was observed 

from top of water to a depth of approximately 125 ft btoc (474 ft MSL).  The fluid parameters 

below this level change very gradually with depth and have a small overall difference between 

125 ft btoc and the bottom of the well at 468 ft btoc (474 to 131 ft MSL).  A sharp increase in 

fluid resistance and a decrease in fluid conductivity was observed at the bottom indicating the 

presence of sediment.  Within the interval of increasing fluid resistivity, five areas with 

inflections in the trends are present.  These are in the intervals of 86 to 91 ft btoc (513 to 508 ft 
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MSL), 97 to 99 ft btoc (502 to 500 ft MSL), 100 to 106 ft btoc (499 to 493 ft MSL), 108 to 112 ft 

btoc (491 to 487 ft MSL), and 117 to 122 ft btoc (482 to 477 ft MSL).  These intervals are 

associated with intervals of potentially enhanced permeability identified on the optical televiewer 

log and increased hole diameter.  Considering that fluid conductivity is the inverse of fluid 

resistance; all instances where a change in fluid resistance is noted, the inverse change on fluid 

conductivity was observed on the log. 

The fluid log obtained under pumping conditions shows a decrease in fluid resistivity from 

the bottom of the pump, approximately 103 ft btoc (496 ft MSL), to approximately 149 ft btoc 

(450 ft MSL).  While an overall decreasing trend is realized, many spikes of higher resistivity are 

observed.  The optical televiewer log shows a vertical fracture and a number of vugs (small 

unfilled cavities) in this interval.  Below this interval the fluid resistivity declines slightly 

through the borehole until bottom.  Four inflections are noted at approximate depths of 282, 296, 

307, and 331 ft btoc (317, 303, 292, and 268 ft MSL).  Each of the inflections correlated to 

potentially enhanced permeability intervals as observed on the optical televiewer log.  Again, it 

is implied that any change in the fluid resistivity noted on the log has a corresponding inverse 

change in fluid conductivity. 

3.1.3 Borehole Flow Measurements and Caliper Log 

Borehole flow measurements were made using the heat-pulse flowmeter under both static 

(non-pumping) and pumping conditions.  Caliper measurements of the borehole were performed 

following the optical televiewer runs.  The results of these log runs are presented in Appendix B.  

The pumping rate used during borehole flow measurements was selected to be a sustainable rate 

with moderate drawdown while producing an accurate heat pulse signature. 

3.1.3.1 Well JS-14 

The caliper log of well JS-14 showed only a small variation in borehole diameter.  

Intervals with a slightly larger borehole diameter included the following intervals: 102 to 104 ft 

bgs (484 to 486 ft MSL, just below the bottom of casing); 114 to 117 ft bgs (471 to 474 ft MSL); 

119 to 121 ft bgs (467 to 469 ft MSL); 167 to 169 ft bgs (419 to 421 ft MSL); 206 to 209 ft bgs 

(379 to 382 ft MSL); 257 to 259 ft bgs (329 to 331 ft MSL); 330 ft bgs (258 ft MSL); 341 to 342 
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ft bgs (246 to 247 ft MSL); and 346 to 347 ft bgs (241 to 242 ft MSL).  Well JS-14 exhibited a 

downward flow of water throughout most of the borehole under static conditions.  There were no 

depths at which an upward flow was detected.  The maximum downward flow rate was 0.16 

gpm.  Flow under static conditions was measured inside the well casing to confirm that the 

flowmeter was operational.  Readings at this level indicated no measurable flow.  At 120 ft bgs 

(468 ft MSL), the uppermost static reading, a downward flow rate of 0.08 gpm was measured.  

Approximately the same flow rate was observed at 130 (458 ft MSL) and 140 ft bgs (448 ft 

MSL).  An increase in the downward flow rate was observed at 145 (443 ft MSL) and 150 ft bgs 

(438 ft MSL).  Thus, over an interval of ten feet, a significant increase in flow was observed.  

However, there was no corresponding variation in borehole diameter on the caliper log for this 

interval. 

High downward flow rates (ranging from 0.14 to 0.16 gpm) were observed at multiple 

measurements made in the interval from 150 (348 ft MSL) to 240 ft bgs (438 ft MSL).  Six flow 

measurements below the interval of highest flow had consistent downward flow rates ranging 

from 0.09 to 0.11 gpm between the 250 (268 ft MSL) to 320 ft bgs (338 ft MSL).  The 

significant drop in static flow rate between 240 (348 ft MSL) and 250 ft bgs (338 ft MSL) does 

not have a corresponding variation in the borehole diameter. 

The measured downward flow in the static borehole dropped to very low levels (0.02 gpm 

to no measurable flow) for four measurements in the interval from 335 (228 ft MSL) to 360 ft 

bgs (253 ft MSL).  A thin interval of slightly greater borehole diameter is observed at 330 ft bgs 

(258 ft MSL) corresponding to a relatively moderate downward flow at that depth.  

The results of the static flowmeter measurements in well JS-14 indicate that the borehole 

gains water in the intervals from 101 to 120 ft bgs and 140 to 150 ft bgs (468 to 487 ft and 438 to 

448 ft MSL, respectively).  The static flow rates measured at 130 feet and 140 feet, were both 

downward at 0.07 gallons per minute, whereas the measured flow at 150 feet was downward at 

0.16 gallons per minute downward, and was 0.15 gallons per minute at 160 feet.  The borehole 

loses water in the intervals from 240 to 250 ft bgs and 330 to 335 ft bgs (338 to 348 ft and 253 to 

258 ft MSL, respectively).   
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In well JS-14, significant variations were observed in borehole flow rates under pumping 

conditions (with a change in depth and between multiple readings recorded at the same depth).  

A minimum of four borehole flow readings were recorded at each depth.  As shown in 

Appendix B, no clear pattern of increase or decrease in flow rate was observed over the length 

of the borehole under the pumping conditions. 

3.1.3.2 Well JS-36 

The well diameter in JS-36 showed a much higher variability than was observed in well 

JS-14 during the April 2006 effort.  The maximum borehole diameter exceeded 12 inches in the 

interval from 177 to 180 ft btoc (422 to 4419 ft MSL).  There were 22 intervals where the 

borehole diameter exceeded seven inches.   

Under static (non-pumping) condition, downward flow of water was measured at all depths 

(Appendix B).  The flow rate was recorded using baffles that reduced the borehole size to three 

inches.  Therefore, actual flow rates could presumably be on the order of four times the recorded 

rates (i.e. a six-inch borehole has four times the cross-sectional area as a three-inch borehole).  

The recorded flow rate showed minimal variability.  The maximum downward flow rate 

indicated was less than 0.15 gpm at 166 ft btoc (433 ft MSL).  The flow rate down the borehole 

increased between the static water level at 79 ft btoc (520 ft MSL) and the uppermost flow 

measurement at 80 ft btoc (519 ft MSL).  A series of flow measurements from 85 to 189 feet 

btoc (514 to 410 ft MSL) indicate a relatively consistent downward flow.  This consistent 

downward flow indicates that there was no significant gain of water in this interval.  The flow 

rate measurements show a drop-off of the downward flow below the 189 ft btoc (41 ft MSL) 

reading and those taken at 235 ft btoc (364 ft MSL) and deeper.  Measurements at 235 ft btoc 

(364 ft MSL) and 251 ft btoc (348 ft MSL) indicate a slightly greater downward flow.   

3.1.4 Optical Televiewer Log 

The optical televiewer logs of the two wells were plotted at a scale of one-half foot of well 

per inch of log in addition to the scale of 10 feet of well per inch of log that is included in 

Appendix B and the optical log observations are presented in Tables 3.1 and 3.2.  These 

detailed logs were reviewed for preferential flow paths.   
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3.1.4.1 Well JS-14 

In well JS-14, intervals that seem to have the greatest potential to act as a preferential flow 

paths are: 174.5 to 176.5 ft bgs (411.5 to 413.5 ft MSL), 198 to 202 ft bgs (386 to 390 ft MSL), 

207 to 209 ft bgs (379 to 381 ft MSL), 256 to 259 ft bgs (329 to 332 ft MSL), 266.5 to 269 ft bgs 

(319 to 321. ft MSL), 275.5 to 284.5 ft bgs (303.5 to 310.5 ft MSL) and several zones in the 

interval from 324 to 343 ft bgs (245 to 264 ft MSL).  The zones in the interval from 324 to 

343 ft bgs (245 to 264 ft MSL) correspond to a loss of flow as indicated by the static flowmeter 

measurements.  An interval with laminated strata was noted from 248.5 to 252 ft bgs (336 to 

339.5 ft MSL) and corresponds to a loss of flow as indicated by the static flowmeter 

measurements.  However, this interval does not appear to correlate with a visual indication of a 

preferential flow path on the optical televiewer log.  The increase in flow between 140 and 

150 ft bgs (438 to 448 ft MSL) occurred in an interval with a light gray rock (between 144.5 and 

149.0 ft bgs (439 to 443.5 ft MSL)) which is in contrast with the pinkish-orange color above and 

below 144.5 and 149 ft bgs.  However, the optical televiewer logs do not indicate a preferential 

flow path in this interval.  An interval with a coarser texture was noted from 114.5 and 

116.5 ft bgs (471.5 to 473.5 ft MSL) that corresponds to the interval between the bottom of 

casing at 101 ft bgs (487 ft MSL) and the uppermost flow measurement at 120 ft bgs 

(468 ft MSL), where there was a gain of approximately 0.08 gpm.   

3.1.4.2 Well JS-36 

Intervals that were judged to have the greatest potential to act as a preferential flow 

pathway include (all depths given as ft btoc):  41.5, 69 to 69.25, 76 to 79.25, 89 to 91, 102.5, 

104.75 to 105.25, 117.25 to 124, 130.5 to 132, 168.75 to 171.75, 177 to 179.25, 180.5 to 181.25, 

251.75 to 253.25, 258 to 261, 273 to 274.5, 281.5 to 283.75, 296.5 to 301, 308 to 310, 316 to 

318, 325.5, 329.75 to 335, 348 to 349, 356.25, 369.5 to 370.75, 380.5 to 382, 383, 384, 404.5 to 

405, 411.5, 414 to 421.5 (transition zone between geologic formations), 420 to 421.5, 432.5 to 

435, and 437.5 to 444.  The vug indicated on the log at 41.5 ft btoc (557.5 ft MSL) was observed 

via the drill crew’s down-hole camera (used during the abandoned pump removal activities) as 

producing water – visual estimations were at about 1 gpm.  The caliper spike to 12 inches at 

177.5 to 179 ft btoc (421.5 to 420 ft MSL) is confirmed in the optical log as a vast horizontal 
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opening at that level.  The zone from 414 to 421.5 ft btoc (185 to 177.5 ft MSL) appears to be a 

transition zone from the upper, fine-grained limestone/dolomite into a shale.  Likewise, the zone 

from 437.5 to 444 ft btoc (161.5 to 155 ft MSL) appears to be a transition zone into the 

sandstone of the Roubidoux Formation 

3.2 ANALYTICAL RESULTS 

3.2.1 Well JS-14 

Discrete samples from well JS-14 were collected at nine depth intervals under static 

conditions on April 4 and 5, 2006, and eight discrete samples were collected during the stress 

testing on April 6, 2006.  The static samples were collected from depths 90.4, 130.4, 155.2, 

175.2, 200.2, 220.2, 250.3, 280.3, and 375.3 ft bgs.  The stress samples were collected from 

depths 105.1, 110.1, 120.1, 134.0, 145.2, 175.0, 185.3, and 250.2 ft bgs.  Two samples from the 

pump discharge were also collected for QA/QC purposes.  The stress discrete samples were 

collected during the stress test following the flowmeter testing.  This allowed for water stored in 

the borehole to be purged thoroughly prior to sampling.  In addition, pH, conductivity, ORP, 

turbidity, dissolved oxygen, and temperature were collected at regular intervals during stress 

testing to indicate purge effectiveness (Table 2.4). 

The analytical data for well JS-14 have been presented in Table 2.2 and complete 

analytical data packages from the laboratory are provided as Appendix C.  As indicated in the 

data validation report presented in Appendix D, the laboratory reported that seven of the April 

2006 samples were analyzed outside the required holding time (14 days).  The affected samples 

pertinent to this report are JS14-TB01, JS14-GW01-155.2-060404, and JS14-GW01-220.2-

060405.  Considering that PCE was detected in the trip blank and the equipment blank, it is 

possible that the water samples were contaminated either during sampling or at the laboratory.  

To avoid this situation, an additional rinse step was proposed in the April 2008 JS-36 additional 

work.  

  The uppermost static sample from 90 ft bgs (498 ft MSL) was collected from within the 

well casing and represents the lowest concentration of PCE detected as a part of the static 

sampling, 2.3 micrograms per liter (µg/L) at 90 feet bgs.  The sample collected from a depth of 
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130 ft bgs (458 ft MSL) had the next lowest PCE concentration, 2.65 µg/L.  The relatively small 

difference in the overall concentration of PCE in the samples below 130 ft bgs makes evaluation 

of spatial variation speculative.  The sample from a depth of 200 ft bgs (388 ft MSL) did not 

contain PCE at concentrations above the detection limit (elevated due to presence of PCE in the 

equipment blank or rinsate sample). 

Analysis of the eight discrete samples collected under pumping conditions indicated a 

general trend of PCE concentrations decreasing with depth.  The samples from depths of 105 and 

110 ft bgs (483 and 478 ft MSL, respectively), contained the highest levels of PCE detected from 

the discrete pumping samples.  Samples from 135, 145, 175, 185, and 250 ft bgs (453, 443, 413, 

393 and 338 ft MSL, respectively) had significantly lower concentrations than the uppermost 

samples.  The sample from 120 ft bgs (468 ft MSL) had a concentration transitional to the higher 

concentrations in the samples collected above and the lower concentrations in the samples 

collected below.  

3.2.2 Well JS-36 

Discrete samples from well JS-36 were collected from six depths under static conditions on 

April 24, 2008.  The samples were collected from depths:  77.1, 189.3, 200.0, 250.1, 267.2, and 

410.2 feet btoc.  Discrete samples were collected from six depths during the stress testing on 

April 24, 2008.  The samples were collected from depths of 105.5, 189.3, 200.0, 250.1, 267.1, 

and 410.0 ft btoc.  The discrete samples were collected during the stress test following the 

flowmeter testing.  This allowed for water stored in the borehole to be purged thoroughly prior to 

sampling.     

The analytical data for well JS-36 are presented in Table 2.2 and complete analytical data 

packages from the laboratory are provided as Appendix C.  Although an additional rinse step 

was incorporated, PCE was detected in the equipment blank associated with the samples.  PCE 

was also detected in all of the samples.  As discussed in the attached data validation report, when 

adjusted for dilution, the PCE concentration in the samples is comparable to the concentration in 

the equipment blank.  Considering the high concentration of PCE at JS-36 and since the 

laboratory blank associated with the samples was free of volatile contamination, it is likely that 

the concentration in the equipment blank is due to cross-contamination.  As discussed in the data 
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validation report (Appendix D) since no major QA/QC problems were found during validation 

of the data and no reported results have been qualified as unusable (rejected), all the reported 

results are considered usable as reported and qualified.   

The analytical data for the static samples indicated that the PCE concentration varied little 

over the depth of the borehole.  The sample collected from the top of the water column at 77.1 ft 

btoc (522 ft MSL) resulted in the highest concentration, indicating that the contamination is 

entering the well near the top.  An effort was made to seal off the upper level of the well, below 

the 41.5 ft btoc inflow with a Limco packer to obtain a sample.  Unfortunately, the packer was 

unable to completely seal off the borehole; therefore, not enough water was retained above the 

packer to obtain a sample. 

The analytical data from the discrete samples collected under pumping conditions also 

varied little over the depth of the borehole.  The concentrations under pumping conditions are 

very similar to the concentration under static conditions throughout. 

An equipment blank sample taken from the discrete sampler indicated a presence of PCE.  

A possible explanation is that contaminated formation water was carried from one stage of 

decontamination to the next, resulting in decontamination water that was influenced by the 

contamination.  However, the PCE results in the discrete sampling (under both static and 

pumping conditions) ranged from 210 to 290 µg/L; while the concentration in the equipment 

blank was only 5 µg/L.  Therefore, the overall impact of any carry-over contamination is very 

minimal, and would not change conclusions derived from the sampling effort.   

3.3 CONCLUSIONS 

Based on the results of the interval screening investigation, well JS-14 was found to be 

approximately 383 feet deep with 101 feet of casing.  The total depth of well JS-36 is 468 ft with 

approximately 30 feet of casing.  Correlation of natural gamma and single point resistance 

patterns with depth is possible between the wells.  Comparison of distinctive gamma signatures 

between JS-14 and JS-36 indicate a slight dip opposite the regional pattern.  Comparison of 

gamma signatures with JS-37 and JS-38 show a dip to the north-northwest, which is more in 

keeping with the regional pattern.  
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A rise in the fluid conductivity is observed on the pumping log of JS-14 at 214 ft bgs (374 

ft MSL).  Inflections in fluid conductivity were observed at 282, 296, 307 and 331  ft btoc [317, 

303, 292, and 331 ft MSL] in JS-36. 

Flow meter data indicate that a downward flow is present in both wells under static 

conditions.  The flow rate is significantly greater in the well than what can be measured with the 

tools without use of baffles.  Because of the strong static flow, little variation is identified in PCE 

concentration with depth in either well.  Flow meter data under pumping conditions are 

inconclusive with regard to discrete zones of water production. 

The optical televiewer and caliper logs, when compared to the logs from JS-14, indicate 

zones of potentially enhanced permeability in both wells in the approximate intervals from 170 

to 180 ft and 250 to 285 ft).  Additional zones of potentially enhanced permeability are observed 

as presented in Tables 3.1 and 3.2.  The analytical data do not indicate an apparent pattern; 

however, based on the similar trends (as compared to the results of the JS-14 geophysical 

logging) in the static flowmeter, natural gamma, fluid conductivity, temperature and SPR logs, it 

is likely that water containing high concentrations of PCE enters the well at shallow depths, 

travels down the borehole and exits the well at a lower elevation of the well (JS-36). 

Both wells appear to act as a conduit for downward migration of contaminants.  Due to the 

greater flow rate and higher overall PCE concentrations observed in well JS-36, this well is 

considered to be the greater contributor to the downward migration of PCE. 
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SECTION 4 
CORRECTIVE ACTIONS 

Based on the results of the geophysical logging and discrete sampling efforts on wells JS-

14 and JS-36, liners were installed in both wells.  The overall objective of the liner installation 

process was to modify the wells in a manner that would preclude PCE or other contaminants-of-

concern related to OU2/6, from migrating downwards and thereby reducing the concentration of 

OU2/6 contaminants in the wells (and therefore in the influent that enters the home water 

system).   The liners are constructed of nominal 3-inch PVC that extends to the total depth of the 

well.  The bottom portions of the liners are perforated (bottom 40 ft at JS-36 and bottom 60 ft at 

JS-14) to allow water to enter the well from the lower portion of the well.  A seal using two 

rubber boots attached to the casing were fitted on the outside of the liner at a depth of 330.8 ft 

btoc in JS-36, and at 220.0 in JS-14.  The area between the boots was packed with bentonite clay 

to form an initial seal.  In addition, a half bag of neat portland cement grout was placed via 

tremmie pipe above the upper rubber boot.  The bentonite seal packing and portland cement 

grout were allowed to set overnight at each location and the water levels within the liner and 

annulus space were compared to verify a good seal.  The annular space between the well and 

liner above the initial seal was then grouted via tremmie pipe. 

Both wells were equipped with new, three-inch, submersible pumps to replace the four-

inch pumps that would not fit inside the three-inch liners.  At JS-36 the pump was set at a depth 

of 200 ft btoc and all of the riser pipes were replaced with new Schedule 80 PVC.  The pump at 

JS-14 was set at a depth of 240 ft bgs.  New wiring was used and a few remaining sections of 

galvanized riser pipe were replaced with Schedule 80 PVC.   

Although the results contained within this report do not pertain to the following corrective 

action, based on the results of the September 2004 interval screening activities and based on 

USEPA’s December 5, 2007 approval letter with comments, JS-37 was reconfigured in 

accordance with the specifics discussed in the December 17, 2007 teleconference with the 

USEPA.   Per USEPA’s recommendation, Parsons reconfigured JS-37 by plugging the well to 

approximately 100 feet below ground surface (bgs).  Since the USEPA and MDNR did not have 
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a preferred method for plugging the well, as agreed by USEPA, MDNR, and Parsons, a 

calculated quantity of high-solids bentonite was injected sufficient to bring the level to 

approximately 110 feet bgs followed by bentonite chips to 100 feet bgs.  

The well construction diagrams for JS-14, JS-36, and JS-37 are presented in Appendix E. 
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JS-14 AND JS-36 GAMMA COMPARISION 
 



Depth Logger

BH Fluid Water 

Depth Driller 383.5

COMPANY: Parsons

File Name JS-36 / JS-14 Gamma

OTHER SERVICES

Witness:

Location: New Haven, MO

Casing Steel

Well JS-36 / JS-14

Date 4-22-08/4-4-06

Logged by: Lee Gorday

Depth
1in:10ft

JS-14 Gamma (shifted to JS-36 datum)

0 100cps

JS-36 Gamma
0 100cps
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APPENDIX E 
DNAPL MAPPING INFORMATION FROM FLUTE™ LINERS  



L-12 from 3’5” to 4’9” NAPL stain present from 4’6” to 
bottom of interval.

L-12 from 4’4” to 5’10” NAPL stain present from 4’6” to 
bottom of interval.



L-12 from 5’11” to 7’4” NAPL stain present throughout 
interval.

L-12 from 7’3” to 8’7” NAPL stain present throughout 
interval.



L-12 from 8’5” to 9’11” NAPL stain present throughout 
interval.

L-12 from 9’7” to 10’11” NAPL stain present throughout 
interval.



L 12 f 11’8” t 13’1” NAPL t i i t t i thiL-12 from 10’4” to 11’8” NAPL stain present from top of 
interval to 11’5”.

L-12 from 11’8” to 13’1” NAPL stain is not present in this 
interval.



L-12 from 12’10” to 14’3” NAPL stain is not present in this 
interval.

L-12 from 14’0” to 15’4” NAPL stain is not present in this 
interval.



L-12 from 15’2” to 16’8” NAPL stain is not present in this 
interval.

L-12 from 16’4” to 17’7” NAPL stain is not present in this 
interval.



L-12 from 17’8” to 19’1” NAPL stain is not present in this 
interval.

L-12 from 18’8” to 20’4” NAPL stain is not present in this 
interval.



L 12 f 19’3” t 20’8” NAPL t i i t t i thi L 12 f 20’9” t 22’1” NAPL t i i t t i thiL-12 from 19’3” to 20’8” NAPL stain is not present in this 
interval.

L-12 from 20’9” to 22’1” NAPL stain is not present in this 
interval.



L 12 f 23’0” t 24’5” NAPL t i i t t i thiL-12 from 22’1” to 23’6” NAPL stain is not present in this 
interval.

L-12 from 23’0” to 24’5” NAPL stain is not present in this 
interval.



L 12 f 23’11” t 25’4” NAPL t i i t f 24’3” L 12 f 24’8” t 25’7” NAPL t i i t th h tL-12 from 23’11” to 25’4” NAPL stain is present from 24’3” 
to the bottom of the interval.

L-12 from 24’8” to 25’7” NAPL stain is present throughout 
this interval.



N 12 f 2’3” t 3’9” NAPL t i i t t i thi N 12 from 3’1” to 4’7” NAPL stain is not present in thisN-12 from 2’3” to 3’9” NAPL stain is not present in this 
interval.

N-12 from 3 1  to 4 7  NAPL stain is not present in this 
interval.



N 12 f 4’2” t 4’8” NAPL t i i t t i thi N 12 f 4’10” t 6’4” NAPL t i i t t i thiN-12 from 4’2” to 4’8” NAPL stain is not present in this 
interval.

N-12 from 4’10” to 6’4” NAPL stain is not present in this 
interval.



N 12 f 6’2” t 7’8” NAPL t i i t f 6’8” tN-12 from 5’7” to 7’1” NAPL stain is present from 6’8” to 
the bottom of this interval.

N-12 from 6’2” to 7’8” NAPL stain is present from 6’8” to 
the bottom of this interval.



N 12 f 7’4” t 8’9” NAPL t i i t th h t N 12 f 8’0” t 9’5” NAPL t i i t f th tN-12 from 7’4” to 8’9” NAPL stain is present throughout 
this interval.

N-12 from 8’0” to 9’5” NAPL stain is present from the top 
of the interval through 9’0”.



N 12 from 8’11” to 10’4” NAPL stain is present from the N 12 f 9’8” t 10’5” NAPL t i i t t i thiN-12 from 8 11  to 10 4  NAPL stain is present from the 
top of the interval through 9’0”.

N-12 from 9’8” to 10’5” NAPL stain is not present in this 
interval.



N 12 f 10’6” t 12’5” NAPL t i i t t i thi N 12 f 12’1” t 13’11” NAPL t i i t t i thiN-12 from 10’6” to 12’5” NAPL stain is not present in this 
interval.

N-12 from 12’1” to 13’11” NAPL stain is not present in this 
interval.



N 12 f 14’6” t 16’3” NAPL t i i t t i thiN-12 from 13’6” to 15’4” NAPL stain is not present in this 
interval.

N-12 from 14’6” to 16’3” NAPL stain is not present in this 
interval.



N 12 f 15’10” t 17’4” NAPL t i i t t i thi N 12 f 16’9” t 18’3” NAPL t i i t t i thiN-12 from 15’10” to 17’4” NAPL stain is not present in this 
interval.

N-12 from 16’9” to 18’3” NAPL stain is not present in this 
interval.



N 12 f 17’7” t 19’1” NAPL t i i t t i thi N 12 f 18’9” t 20’3” NAPL t i i t t i thiN-12 from 17’7” to 19’1” NAPL stain is not present in this 
interval.

N-12 from 18’9” to 20’3” NAPL stain is not present in this 
interval.



N 12 f 19’9” t 21’3” NAPL t i i t t i thi N 12 f 21’1” t 22’7” NAPL t i i t t i thiN-12 from 19’9” to 21’3” NAPL stain is not present in this 
interval.

N-12 from 21’1” to 22’7” NAPL stain is not present in this 
interval.



N 12 f 22’6” t 24’0” NAPL t i i t t i thi N 12 f 23’7” t 25’1” NAPL t i i t t i thiN-12 from 22’6” to 24’0” NAPL stain is not present in this 
interval.

N-12 from 23’7” to 25’1” NAPL stain is not present in this 
interval.



N 12 f 24’5” t 25’8” NAPL t i i t t i thi P 14 from 1’4” to 4’ NAPL stain is not present in thisN-12 from 24’5” to 25’8” NAPL stain is not present in this 
interval.

P-14 from 1’4” to 4’ NAPL stain is not present in this 
interval.



P-14 from 2’2” to 5’6” NAPL stain is not present in this 
interval.

P-14 from 3’10” to 6’5” NAPL stain is not present in this 
interval.



P-14 from 6’2” to 9’10” NAPL stain is not present in this 
interval.

P-14 from 7’7” to 11’4” NAPL stain is not present in this 
interval.



P-14 from 13’3” to 16’1” NAPL stains present throughout 
the interval.

P-14 from 12’0” to 15’0” NAPL stains present between 
13’2” and the bottom of the interval.



P-14 from 16’5” to 19’9” NAPL stains present throughout 
the interval possibly an indication of dripping down the 

borehole.

P-14 from 14’8” to 18’0” NAPL stains present throughout 
the interval possibly an indication of dripping down the 

boreholeborehole.



P-14 from 18’11” to 21’11” NAPL stains present 
throughout the interval possibly an indication of dripping 

d d ll ti i th b tt f th b h l

P-14 from 17’4” to 20’1” NAPL stains present throughout 
the interval possibly an indication of dripping down the 

borehole down and collecting in the bottom of the borehole.borehole.



P-15 from 3’6” to 5’4” NAPL stain is not present in this 
interval.

P-14 from 20’4” to 22’4” NAPL stains present throughout 
the interval possibly an indication of dripping down and 

collecting in the bottom of the boreholecollecting in the bottom of the borehole.



P-15 from 5’8” to 8’3” NAPL stain is not present in this 
interval.

P-15 from 3’10” to 6’5” NAPL stain is not present in this 
interval.



P-15 from 9’8” to 11’3” NAPL stain is present in between 
10’6” and 10’7”.

P-15 from 7’5” to 10’5” NAPL stain is not present in this 
interval.



P-15 from 12’1” to 15’1” NAPL stain is present between 
12’4” to 13’1”.

P-15 from 11’3” to 13’5” NAPL stain present between 12’4” 
and 13’1”.



P-15 from 16’3” to 19’5” NAPL stain is present between 
18’10” and 19’5”.

P-15 from 14’3” to 17’3” NAPL stain is not present in this 
interval.



P-15 from 19’3” to 22’0” NAPL stain is present throughout 
the interval.

P-15 from 17’0” to 19’5” NAPL stain is present from 18’10” 
to the bottom of the interval.



Q-15.5 from 2’0” to 4’10” NAPL stain is not present in this 
interval.

Q-15.5 from 1’5” to 3’3” NAPL stain is not present in this 
interval.



Q-15.5 from 5’3” to 8’0” NAPL stain is not present in this 
interval.

Q-15.5 from 3’8” to 6’3” NAPL stain is not present in this 
interval.



Q-15.5 from 9’6” to 11’5” NAPL stain is present between 
10’3” and 10’5”.

Q-15.5 from 7’1” to 9’9” NAPL stain is not present in this 
interval.



Q-15.5 from 11’5” to 13’8” NAPL stain is present from 
11’10” and 13’2”.

Q-15.5 from 10’6” to 12’11” NAPL stain is present between 
11’10” and 12’7”.



Q-15.5 from 13’5” to 16’0” NAPL stain is present between 
the top of the interval and 13’8”.

Q-15.5 from 12’1” to 13’8” NAPL stain is present from top 
of interval to 12’7” and from 12’11” to 13’8”.



Q-15.5 from 16’0” to 17’10” NAPL stain is not present in 
this interval.

Q-15.5 from 15’0” to 17’8” NAPL stain is not present in 
this interval.



Q-15.5 from 18’7” to 21’10” NAPL stain is not present in 
this interval.

Q-15.5 from 17’10” to 20’7” NAPL stain is not present in 
this interval.



Q-15.5 from 23’6” to 25’0” NAPL stain is not present in 
this interval.

Q-15.5 from 21’4” to 24’1” NAPL stain is present in the 
interval from 22’10” and 23’1”.



APPENDIX F 
AQUIFER TEST DATA AND PLOTS (SLUG TESTS AND PUMPING 

TEST)  



0. 14. 28. 42. 56. 70.
0.1

1.

Time (sec)

D
is

pl
ac

em
en

t (
ft)

MW-1S SLUG IN

Data Set:  C:\...\MW-1S Slug In Bower and Rice.aqt
Date:  09/27/09 Time:  21:24:55

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-1S
Test Date:  2/24/09

AQUIFER DATA

Saturated Thickness:  7.82 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-1S)

Initial Displacement:  1.19 ft Static Water Column Height:  7.82 ft
Total Well Penetration Depth:  7.82 ft Screen Length:  15. ft
Casing Radius:  0.08 ft Wellbore Radius:  0.35 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.6 ft/day y0 = 0.9661 ft
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MW-1S SLUG OUT

Data Set:  C:\...\MW-1S 1-inch Slug Out BR.aqt
Date:  09/27/09 Time:  20:54:30

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-1S
Test Date:  3/3/09

AQUIFER DATA

Saturated Thickness:  7.82 ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-1S)

Initial Displacement:  1.86 ft Static Water Column Height:  7.82 ft
Total Well Penetration Depth:  7.82 ft Screen Length:  15. ft
Casing Radius:  0.08 ft Wellbore Radius:  0.35 ft

Gravel Pack Porosity:  0.3

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 32.14 ft/day y0 = 1.602 ft
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2 SLUGS IN

Data Set:  C:\...\MW-1UB 2 Slugs In Cooper Conf.aqt
Date:  09/27/09 Time:  21:00:37

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-1UB
Test Date:  2/24/09

AQUIFER DATA

Saturated Thickness:  14.6 ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-1UB)

Initial Displacement:  1.8 ft Static Water Column Height:  21.4 ft
Total Well Penetration Depth:  14.6 ft Screen Length:  14.6 ft
Casing Radius:  0.25 ft Wellbore Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 3.315 ft2/day S = 0.0002279
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2 SLUGS OUT

Data Set:  C:\...\MW-1UB 2 Lusgs Out Cooper Confined.aqt
Date:  09/27/09 Time:  20:58:47

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-1UB
Test Date:  2/24/09

AQUIFER DATA

Saturated Thickness:  14.6 ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-1UB)

Initial Displacement:  1.8 ft Static Water Column Height:  21.4 ft
Total Well Penetration Depth:  14.6 ft Screen Length:  14.6 ft
Casing Radius:  0.25 ft Wellbore Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 2.809 ft2/day S = 0.001215
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LARGE SLUG IN

Data Set:  C:\...\MW-1T1 Large Slug In Cooper Conf.aqt
Date:  09/28/09 Time:  17:05:35

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-1T1
Test Date:  2/19/09

AQUIFER DATA

Saturated Thickness:  31. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-1T1)

Initial Displacement:  3.08 ft Static Water Column Height:  52. ft
Total Well Penetration Depth:  31. ft Screen Length:  26. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 3.711 ft2/day S = 4.307E-07
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WELL TEST ANALYSIS

Data Set:  C:\...\MW-1T1 Large Slug Out Cooper Conf.aqt
Date:  09/28/09 Time:  17:06:19

PROJECT INFORMATION

Company:  Parsons

AQUIFER DATA

Saturated Thickness:  31. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-1T1)

Initial Displacement:  3.09 ft Static Water Column Height:  52. ft
Total Well Penetration Depth:  31. ft Screen Length:  26. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 3.437 ft2/day S = 0.001273
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LARGE SLUG IN

Data Set:  C:\...\MW-1SW Large SLug In Cooper Conf.aqt
Date:  09/27/09 Time:  21:27:34

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-1SW
Test Date:  2/18/09

AQUIFER DATA

Saturated Thickness:  16. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-1SW)

Initial Displacement:  3.22 ft Static Water Column Height:  67. ft
Total Well Penetration Depth:  16. ft Screen Length:  16. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 0.5585 ft2/day S = 0.001
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LARGE SLUG OUT

Data Set:  C:\...\MW-1SW Large Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  21:28:37

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-1SW
Test Date:  2/19/09

AQUIFER DATA

Saturated Thickness:  16. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-1SW)

Initial Displacement:  3.14 ft Static Water Column Height:  67. ft
Total Well Penetration Depth:  16. ft Screen Length:  16. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 1.216 ft2/day S = 0.001
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SLUG IN

Data Set:  C:\...\MW-2S Slug In Bowuer and Rice Uncon.aqt
Date:  09/27/09 Time:  21:58:31

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2S
Test Date:  2/24/09

AQUIFER DATA

Saturated Thickness:  12. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2S)

Initial Displacement:  1.17 ft Static Water Column Height:  14. ft
Total Well Penetration Depth:  12. ft Screen Length:  10. ft
Casing Radius:  0.08 ft Wellbore Radius:  0.08 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 17.65 ft/day y0 = 0.9845 ft
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SLUG OUT

Data Set:  C:\...\MW-2S Slug Out Bowuer and Rice.aqt
Date:  09/27/09 Time:  21:59:24

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2S
Test Date:  2-24-09

AQUIFER DATA

Saturated Thickness:  12. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2S)

Initial Displacement:  1.3 ft Static Water Column Height:  14. ft
Total Well Penetration Depth:  1. ft Screen Length:  10. ft
Casing Radius:  0.08 ft Wellbore Radius:  0.33 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 9.898 ft/day y0 = 1.218 ft
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SLUG IN

Data Set:  C:\...\MW-2SW Slug In Bouwer and Rice Conf.aqt
Date:  09/27/09 Time:  22:05:29

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2SW
Test Date:  2/12/09

AQUIFER DATA

Saturated Thickness:  21. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2SW)

Initial Displacement:  2. ft Static Water Column Height:  41. ft
Total Well Penetration Depth:  21. ft Screen Length:  21. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.1087 ft/day y0 = 1.381 ft
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MW-2SW SLUG OUT

Data Set:  C:\...\MW-2SW Slug Out Bouwer and Rice Conf.aqt
Date:  09/28/09 Time:  20:55:55

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2SW
Test Date:  2-12-09

AQUIFER DATA

Saturated Thickness:  21. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2SW)

Initial Displacement:  1.5 ft Static Water Column Height:  41. ft
Total Well Penetration Depth:  21. ft Screen Length:  21. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.1055 ft/day y0 = 1.412 ft
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SLUG IN

Data Set:  C:\...\MW-2T2 Slug In Cooper Conf.aqt
Date:  09/27/09 Time:  22:06:33

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2T2
Test Date:  2/12/09

AQUIFER DATA

Saturated Thickness:  21. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2T2)

Initial Displacement:  1.38 ft Static Water Column Height:  89. ft
Total Well Penetration Depth:  21. ft Screen Length:  21. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 5.619 ft2/day S = 4.51E-05
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SLUG OUT

Data Set:  C:\...\MW-2T2 Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:07:40

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2T2
Test Date:  2-13-09

AQUIFER DATA

Saturated Thickness:  21. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2T2)

Initial Displacement:  1.48 ft Static Water Column Height:  89. ft
Total Well Penetration Depth:  21. ft Screen Length:  21. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 2.335 ft2/day S = 0.01731
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SLUG IN

Data Set:  C:\...\MW-2T3 Slug In Cooper Conf.aqt
Date:  09/27/09 Time:  22:10:43

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2T3
Test Date:  2-16-09

AQUIFER DATA

Saturated Thickness:  40. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2T3)

Initial Displacement:  1.33 ft Static Water Column Height:  168. ft
Total Well Penetration Depth:  40. ft Screen Length:  40. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 16.88 ft2/day S = 0.0001558
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SLUG OUT

Data Set:  C:\...\MW-2T3 Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:10:08

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2T3
Test Date:  2-16-09

AQUIFER DATA

Saturated Thickness:  40. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2T3)

Initial Displacement:  1.426 ft Static Water Column Height:  168. ft
Total Well Penetration Depth:  40. ft Screen Length:  40. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 25.01 ft2/day S = 1.07E-05
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LARGE SLUG IN

Data Set:  C:\...\MW-2T3 Large Slug In Cooper Conf.aqt
Date:  09/27/09 Time:  22:12:54

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2T3
Test Date:  2-17-09

AQUIFER DATA

Saturated Thickness:  40. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2T3)

Initial Displacement:  3.07 ft Static Water Column Height:  168. ft
Total Well Penetration Depth:  40. ft Screen Length:  40. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 17.1 ft2/day S = 0.000977
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LARGE SLUG OUT

Data Set:  C:\...\MW-2T3 Large Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:11:33

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-2T3
Test Date:  2-17-09

AQUIFER DATA

Saturated Thickness:  40. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-2T3)

Initial Displacement:  3.07 ft Static Water Column Height:  168. ft
Total Well Penetration Depth:  40. ft Screen Length:  40. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 15.97 ft2/day S = 0.001325
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SLUG IN

Data Set:  C:\...\MW-6US Slug In Cooper Conf.aqt
Date:  09/27/09 Time:  22:16:06

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-6US
Test Date:  2/13/09

AQUIFER DATA

Saturated Thickness:  12. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-6US)

Initial Displacement:  1.6 ft Static Water Column Height:  25. ft
Total Well Penetration Depth:  25. ft Screen Length:  25. ft
Casing Radius:  0.16 ft Wellbore Radius:  0.16 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 1.721 ft2/day S = 0.003603
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SLUG OUT

Data Set:  C:\...\MW-6US Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:19:19

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New haven, MO
Test Well:  MW-6US
Test Date:  2/16/09

AQUIFER DATA

Saturated Thickness:  12. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-6US)

Initial Displacement:  1.6 ft Static Water Column Height:  25. ft
Total Well Penetration Depth:  25. ft Screen Length:  25. ft
Casing Radius:  0.16 ft Wellbore Radius:  0.16 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 1.804 ft2/day S = 0.002036
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SLUG IN

Data Set:  C:\...\MW-6SW Slug In Cooper Conf.aqt
Date:  09/27/09 Time:  22:22:18

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-6-SW
Test Date:  2-13-09

AQUIFER DATA

Saturated Thickness:  16. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-6SW)

Initial Displacement:  1.4 ft Static Water Column Height:  68. ft
Total Well Penetration Depth:  16. ft Screen Length:  16. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 11.26 ft2/day S = 1.E-10
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SLUG OUT

Data Set:  C:\...\MW-6SW Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:20:02

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-6SW
Test Date:  2-13-09

AQUIFER DATA

Saturated Thickness:  16. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-6SW)

Initial Displacement:  1.42 ft Static Water Column Height:  68. ft
Total Well Penetration Depth:  16. ft Screen Length:  16. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 4.528 ft2/day S = 5.594E-05
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SLUG IN FIRST RUN

Data Set:  C:\...\MW-6R Slug In 1St Run Cooper Conf.aqt
Date:  09/27/09 Time:  22:27:42

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-6R
Test Date:  2-16-09

AQUIFER DATA

Saturated Thickness:  58. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-6R)

Initial Displacement:  1.45 ft Static Water Column Height:  348. ft
Total Well Penetration Depth:  58. ft Screen Length:  58. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 37.24 ft2/day S = 0.0001947
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SLUG OUT FIRST RUN

Data Set:  C:\...\MW-6R Slug Out 1St Run Cooper Conf.aqt
Date:  09/27/09 Time:  22:25:05

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-6R
Test Date:  2-16-09

AQUIFER DATA

Saturated Thickness:  58. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-6R)

Initial Displacement:  1.42 ft Static Water Column Height:  348. ft
Total Well Penetration Depth:  58. ft Screen Length:  58. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 66.17 ft2/day S = 9.482E-06
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SLUG IN 2ND RUN

Data Set:  C:\...\MW-6R Slug In 2nd Run Cooper Conf.aqt
Date:  09/27/09 Time:  22:27:16

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-6R
Test Date:  2-16-09

AQUIFER DATA

Saturated Thickness:  58. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-6R)

Initial Displacement:  1.4 ft Static Water Column Height:  348. ft
Total Well Penetration Depth:  58. ft Screen Length:  58. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 48.96 ft2/day S = 4.624E-06
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SLUG OUT 2ND RUN

Data Set:  C:\...\MW-6R Slug Out 2nd Run Cooper Conf.aqt
Date:  09/27/09 Time:  22:24:38

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-6R
Test Date:  2-16-09

AQUIFER DATA

Saturated Thickness:  58. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-6R)

Initial Displacement:  1.4 ft Static Water Column Height:  348. ft
Total Well Penetration Depth:  58. ft Screen Length:  58. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 82.14 ft2/day S = 1.587E-06
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SLUG IN 3RD RUN

Data Set:  C:\...\MW-6R Slug In 3rd Run Cooper Conf.aqt
Date:  09/27/09 Time:  22:26:03

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-6R
Test Date:  2-16-09

AQUIFER DATA

Saturated Thickness:  58. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-6R)

Initial Displacement:  1.68 ft Static Water Column Height:  348. ft
Total Well Penetration Depth:  58. ft Screen Length:  58. ft
Casing Radius:  0.17 ft Wellbore Radius:  0.13 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 19.75 ft2/day S = 0.06117
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TWO SLUGS IN

Data Set:  C:\...\MW-7US Two Slugs In Cooper Conf.aqt
Date:  09/27/09 Time:  22:31:07

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-7US
Test Date:  2-23-09

AQUIFER DATA

Saturated Thickness:  11. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-7US)

Initial Displacement:  1.1 ft Static Water Column Height:  16. ft
Total Well Penetration Depth:  11. ft Screen Length:  11. ft
Casing Radius:  0.25 ft Wellbore Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 68.78 ft2/day S = 0.01191
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TWO SLUGS OUT

Data Set:  C:\...\MW-7US Two Slugs Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:30:14

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-7US
Test Date:  2-23-09

AQUIFER DATA

Saturated Thickness:  11. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-7US)

Initial Displacement:  1.1 ft Static Water Column Height:  8. ft
Total Well Penetration Depth:  11. ft Screen Length:  11. ft
Casing Radius:  0.25 ft Wellbore Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 110.7 ft2/day S = 0.0046
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SLUG IN

Data Set:  C:\...\MW-7SW Slug In Cooper Conf.aqt
Date:  09/27/09 Time:  22:34:27

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-7SW
Test Date:  2-23-09

AQUIFER DATA

Saturated Thickness:  19. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-7SW)

Initial Displacement:  1.9 ft Static Water Column Height:  69. ft
Total Well Penetration Depth:  19. ft Screen Length:  19. ft
Casing Radius:  0.21 ft Wellbore Radius:  0.21 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 4.676 ft2/day S = 6.827E-05
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SLUG OUT

Data Set:  C:\...\MW-7SW Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:33:05

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-7SW
Test Date:  2-23-09

AQUIFER DATA

Saturated Thickness:  19. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-7SW)

Initial Displacement:  1.81 ft Static Water Column Height:  69. ft
Total Well Penetration Depth:  19. ft Screen Length:  19. ft
Casing Radius:  0.21 ft Wellbore Radius:  0.21 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 4.795 ft2/day S = 0.0002697
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SLUG IN

Data Set:  C:\...\MW-8US Slug In Cooper Conf.aqt
Date:  09/27/09 Time:  22:37:06

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-8US
Test Date:  2-23-09

AQUIFER DATA

Saturated Thickness:  16. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-8US)

Initial Displacement:  1.87 ft Static Water Column Height:  35. ft
Total Well Penetration Depth:  16. ft Screen Length:  10. ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 1.826 ft2/day S = 0.01136
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SLUG OUT

Data Set:  C:\...\MW-8US Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:36:33

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-8US
Test Date:  2-23-09

AQUIFER DATA

Saturated Thickness:  16. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-8US)

Initial Displacement:  1.87 ft Static Water Column Height:  35. ft
Total Well Penetration Depth:  16. ft Screen Length:  10. ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 2.598 ft2/day S = 0.002612
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SLUG IN

Data Set:  C:\...\MW-9US Slug In Cooper Conf.aqt
Date:  09/27/09 Time:  22:40:32

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-9US
Test Date:  2-27-09

AQUIFER DATA

Saturated Thickness:  18. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-9US)

Initial Displacement:  1.87 ft Static Water Column Height:  36. ft
Total Well Penetration Depth:  18. ft Screen Length:  15. ft
Casing Radius:  0.08 ft Wellbore Radius:  0.33 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 5.347 ft2/day S = 4.993E-05
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SLUG OUT

Data Set:  C:\...\MW-9US Slug Out Cooper Conf.aqt
Date:  09/27/09 Time:  22:39:09

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-9US
Test Date:  2-27-09

AQUIFER DATA

Saturated Thickness:  18. ft Anisotropy Ratio (Kz/Kr):  0.01

WELL DATA (MW-9US)

Initial Displacement:  1.87 ft Static Water Column Height:  36. ft
Total Well Penetration Depth:  18. ft Screen Length:  15. ft
Casing Radius:  0.08 ft Wellbore Radius:  0.33 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Cooper et al.

T = 5.198 ft2/day S = 6.508E-05
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2 SLUGS OUT

Data Set:  C:\...\MW-10UB 2 Slugs Out Bouwer and Rice.aqt
Date:  09/27/09 Time:  22:45:58

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-10UB
Test Date:  2/17/09

AQUIFER DATA

Saturated Thickness:  34. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-10UB)

Initial Displacement:  1.1 ft Static Water Column Height:  40.9 ft
Total Well Penetration Depth:  34. ft Screen Length:  21. ft
Casing Radius:  0.33 ft Wellbore Radius:  0.33 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.2037 ft/day y0 = 1.046 ft
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LARGE SLUG IN

Data Set:  C:\...\MW-10UB Large Slug Out Bouwer and Rice.aqt
Date:  09/28/09 Time:  21:14:42

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  MW-10UB
Test Date:  2/17/09

AQUIFER DATA

Saturated Thickness:  34. ft Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW-10UB)

Initial Displacement:  1.2 ft Static Water Column Height:  40.9 ft
Total Well Penetration Depth:  34. ft Screen Length:  21. ft
Casing Radius:  0.33 ft Wellbore Radius:  0.33 ft

SOLUTION

Aquifer Model:  Confined Solution Method:  Bouwer-Rice

K  = 0.2217 ft/day y0 = 1.032 ft



1. 10. 100. 1000.
0.01

0.1

1.

Time (min)

D
is

pl
ac

em
en

t (
ft)

GASCONADE AND LOWER AQUIFER TEST

Data Set:  C:\...\W-4 Drawdown 7-13-09.aqt
Date:  10/07/09 Time:  13:09:24

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  City Well 3
Test Date:  July 13, 2009

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-3 0 0

Observation Wells
Well Name X (ft) Y (ft)

W-4 1770 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 3.08E+04 ft2/day S  = 0.0001079
Kz/Kr = 0.1 b  = 617. ft
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GASCONADE AND LOWER AQUIFER TEST

Data Set:  C:\...\W-4 Drawdown 7-17-09.aqt
Date:  10/07/09 Time:  13:12:44

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  City Well 3
Test Date:  July 13, 2009

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-3 0 0

Observation Wells
Well Name X (ft) Y (ft)

W-4 1770 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 2.236E+04 ft2/day S  = 0.0001348
Kz/Kr = 0.1 b  = 617. ft
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GASCONADE AND LOWER AQUIFER TEST

Data Set:  C:\...\W-4 Drawdown 7-22-09.aqt
Date:  10/07/09 Time:  23:02:27

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  City Well 3
Test Date:  July 22, 2009

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-3 0 0

Observation Wells
Well Name X (ft) Y (ft)

W-4 1770 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 3.346E+04 ft2/day S  = 0.0001297
Kz/Kr = 0.1 b  = 617. ft
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GASCONADE AND LOWER AQUIFER TEST

Data Set:  C:\...\W-4 Drawdown 7-28-09.aqt
Date:  10/07/09 Time:  23:31:32

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  City Well 3
Test Date:  July 28, 2009

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-3 0 0

Observation Wells
Well Name X (ft) Y (ft)

W-4 1770 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 2.877E+04 ft2/day S  = 0.0001384
Kz/Kr = 0.1 b  = 617. ft
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GASCONADE AND LOWER AQUIFER TEST

Data Set:  C:\...\W-4 Drawdown 8-3-09.aqt
Date:  10/07/09 Time:  23:16:43

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  City Well 3
Test Date:  August 3, 2009

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-3 0 0

Observation Wells
Well Name X (ft) Y (ft)

W-4 1770 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 3.701E+04 ft2/day S  = 0.0001142
Kz/Kr = 0.1 b  = 617. ft
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BW-7 7-22-09

Data Set:  C:\...\BW-7 7-22-09 Theis.aqt
Date:  10/07/09 Time:  23:44:00

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  W-3
Test Date:  7-22-09

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-3 0 0

Observation Wells
Well Name X (ft) Y (ft)

BW-7 2500 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 143.7 ft2/day S  = 0.0001414
Kz/Kr = 0.1 b  = 617. ft
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BW-7 7-27-09

Data Set:  C:\...\BW-7 7-27-09 Theis.aqt
Date:  10/07/09 Time:  15:31:32

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  W-4
Test Date:  7-27-09

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-4 0 0

Observation Wells
Well Name X (ft) Y (ft)

BW-7 2500 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 5437.3 ft2/day S  = 0.001863
Kz/Kr = 0.1 b  = 617. ft
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BW-21 7-22-09

Data Set:  C:\...\BW-21 7-22-09 Theis.aqt
Date:  10/07/09 Time:  13:31:24

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  W-3
Test Date:  7-22-09

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-3 0 0

Observation Wells
Well Name X (ft) Y (ft)

BW-21 1400 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 3313. ft2/day S  = 0.002375
Kz/Kr = 0.1 b  = 617. ft
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BW-21 7-27-09

Data Set:  C:\...\BW-21 7-27-09 Theis.aqt
Date:  10/07/09 Time:  15:13:20

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  W-4
Test Date:  7-27-09

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-4 0 0

Observation Wells
Well Name X (ft) Y (ft)

BW-21 2900 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 4414.8 ft2/day S  = 0.001075
Kz/Kr = 0.1 b  = 617. ft
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BW-21 8-3-09

Data Set:  C:\...\BW-21 8-3-09 Theis.aqt
Date:  10/07/09 Time:  14:47:19

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  W-3
Test Date:  8-3-09

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-3 0 0

Observation Wells
Well Name X (ft) Y (ft)

BW-21 1400 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 3103.9 ft2/day S  = 0.002391
Kz/Kr = 0.1 b  = 617. ft
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JS-25 7-26-09

Data Set:  C:\...\JS-25 7-26-09 Theis.aqt
Date:  10/07/09 Time:  15:48:04

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  W-4
Test Date:  7-26-09

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-4 0 0

Observation Wells
Well Name X (ft) Y (ft)

JS-25 2900 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 4554.4 ft2/day S  = 0.001367
Kz/Kr = 0.1 b  = 617. ft
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JS-25 7-27-09

Data Set:  C:\...\JS-25 7-27-09 Theis.aqt
Date:  10/07/09 Time:  23:46:21

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  W-4
Test Date:  7-27-09

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-4 0 0

Observation Wells
Well Name X (ft) Y (ft)

JS-25 2900 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 375.7 ft2/day S  = 0.0002582
Kz/Kr = 0.1 b  = 617. ft



100. 1000.
0.001

0.01

0.1

1.

Time (min)

D
is

pl
ac

em
en

t (
ft)

MW-9R 7-26-09

Data Set:  C:\...\MW-9R 7-26-09 Theis.aqt
Date:  10/07/09 Time:  23:39:17

PROJECT INFORMATION

Company:  Parsons
Client:  Kellwood
Project:  442906
Location:  New Haven, MO
Test Well:  W-4
Test Date:  7-26-09

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
W-4 0 0

Observation Wells
Well Name X (ft) Y (ft)

MW-9R 2000 0

SOLUTION

Aquifer Model:  Confined Solution Method:  Theis

T  = 57.53 ft2/day S  = 7.846E-05
Kz/Kr = 0.1 b  = 617. ft



165

170

175
...
CIl 180-~
0 185-.::- 190a.
CIl
C

'f 195
~

200

205

210

W-3 W-4

•

A

\J '-.J

100

110

120

130 ...
CIl-'"140 ~
0-150 .::-a.

160 CIl
C
<')

170
,
~

180

190

200

Date

-W-4 -W-31



165

170

175
...
CIl 180-~
0 185-.::- 190a.
CIl
C

'f 195
~

200

205

210

W-3 W-4

.....
'-..

100

110

120

130 ...
CIl-'"140 ~
0-150 .::-a.

160 CIl
C
<')

170
,
~

180

190

200

Date

-W-4 -W-31



W-3 W-4

100

110

120

130 ;..,
ns

140 3:
o..,

150 J:..,
Q.

160 cg
r')

170 Is:
180

190

-t---'---'--L...-.l--...L-.--l---'----lr--'-'""--'---'---L---'--'--t---'----'----'-"---'---'----'----t--''---'--...L-.--l-----'---'---'---t---'---'---L---'-'''---'---'--+---'-''---'-...............--'--'---I-...L-.--l-----'---'---'--'"''--'-_;_ 200

165

170

175
~
CI) 180....,

~
0 185..,

.J:..,
190c.

(1)

C
~ 195Is:

200

205

210

~ 9.> ~~~ &> ~
tS' ~'"

Date

W-4 -W-31



W-3 W-4

100

110

120

130 ~
CI)..,
ns

140 3:
0..,

150 J:..,
c.

160 (1)

c
r')

170 I

~

180

190

200

- --

- --
~ ,,-

--
- .....

--
- --

--

-

--

- r-.-- --

-
--

....
- - '- --

,

- --

"'"-
I I I I I I I I I I I I I I I I I I I I I I I I I

I I I I I I210

8J
'§S

qj

165

170

175
~
CI) 180....,

~
0 185....,

.J:....,
190c.

(1)

C
~ 195I

~
200

205

Date

W-4 -W-31



MW-9 Cluster
1.5

1

"C
ftS 0.5(I)

::I:
CD
> 0.-..
ca-CD
~

-0.5

-1

-1.5

-2

8> 8> 8> 8> 8> 19.) 8> 8>§S.
~ ~ ~ <§ ~ ~ ~ ~
~ ~ ~ ~ ~ ~ ~ ~" " " " " '"Date

W-40n W-30n MW-9R MW-9SW MW-9US I



MW-9 Cluster

1

-1

1.5

-2 -l--L-----L.I.--"------'_.Lo---L----L-J'-+-----'-----'_""----"----'--..........----O'----!_""---"----'----'-----IL----..J'---"'---!-'---'---'-----"_'----'----'----'---+------"_'----'----'--...........----'------"_+---'---'----'-----'-----'_""---....o.--+---"-----o.----'_""----"--__----'-~

~
~
~

0.5

-1.5

-0.5

Date

W-40n -W-30n -MW9R . MW-9SW - MW9US I



1.5

1

-1

-1.5 -

MW-9 Cluster

-2

~ ~ 8 ~ 8 8
~ ~ ~ c§ ~ ~
~ ~ ~ ~ ~ <ti-A;.

Date

W-4 On -W-3 On -MW-9R -MW-9SW -MW-9US I



1.5

1

0.5

-0.5

-1

-1.5

MW-9 Cluster

-2 I I I

r?J &> &> §l §l &> &> &
~ ~ ~ ~ ~ ~ pj ~
~ ~ c§ c§ CO ~ c§ ~CO

Date

I-W-40n -W-30n -MW9R -MW9SW -MW-9Usl



1.25

1

0.75

0.5

0.25

"ca 0(1)

J:
CD -0.25>.-+ofeu- -0.5CD

I:t::
-0.75

-1

-1.25

-1.5

-1.75

~ ~ ~
~ ~ ~
~ ~ ~"- " "

-W-4 On -W-3 On

MW-6 Cluster

§ ~ ~ ~ ~
~ ~ ~ .~ ~
~ ~ " ~ ~" " '" "Date

-MW-6R -MW-68W -MW-6U8



MW-6 Cluster

1

-1.5

0.5

-1

0.25

0.75

1.25

-0.75

-1 .75 -j---I--Wl-.l._.L-...l.---I---l...J.....T_.L-...l.-.....L..---I...---L_.L-...l...--+---I...---L----J----J...l...-....Iil..--l---'--j-L-..l.....-....L-......;l...--'-----"_..l.....-....l..--+---'-----L_.J.....-....l..-....lJ....---l...----L_+--....L..-.....J....---'-----L_.L....-....L..-.....J....--+----U._.L....-...l.-.....J....--l..---U._1-j

~§
~

-1.25

"C
a

C'G
CI.l
::I:

CLI -0.25>;:;
!i!
~

-0.5

Date

W-40n -W-30n -MW..6R -MW·6SW -MW-6Usl



MW-6 Cluister

1.25

1

0.75

0.5

0.25
"'C

"' 0Q)

:I:
Q) -0.25>.-
+"

"'- -0.5Q)

~

-0.75

-1

-1.25

-1.5

-1.75

~ 9.) ~ ~ ~~~ ~ ~ ~ ~

~ ~ ~ ~ ~"- "-
Date

'-W-4 On -W-3 On -MW-6R -MW-6SW -MW-6US I



1.25

1

0.75

0.5

0.25

"ca 0(1)

J:
CD -0.25>.-+ofeu- -0.5CD

I:t::
-0.75

-1

-1.25

-1.5

-1.75

§ § §
~ ~ ~
~ ~ ~

MW-6 Cluster

Date

W-40n -W-30n -MW-6R -MW-68W -MW-6U8



BW7 BW21 JS-25

1

0.5

1.5

-1.5

"U aeu
Q,)
J:
G)
>.- -0.5.....eu-Q)

~.

-1

Date

I -W-40n -W-30n -BW21 -BW7 -JS-25 I



'C 
n:s 
Q) 

:I: 
Q) 

> 
:;:; 
n:s 
Qj 
0::: 

BW7 BW21 JS-25 

1.5 

1 

0.5 

0 

-0.5 

-1 

-1.5 

-2+-~~~~--~~~Lr~~--~~~~~--~~~~~-i--~~~~~~--~~~~-+~--~~~~~~~r-~~~~~ __ L-~~~~~ __ ~~~~~ 

,§l 
<§ 
~ 

Date 

I - W-40n - W-30n - BW21 - BW7 - JS-25I 



BW7 BW21 JS-25

1.5

1

0.5

"0 0
ftS
<U
:I:
(V

>.-
~ -0.5-
~

-1 -

-1.5

_2 +---J~--l...-..L......J.i:.--l.-""""""'f---L---L..-ll-.....l---lL-....l.'----l-'+'---i'L--l......l..l-..l-I-J......-l...-f---L-....J...L....l.........1-L-....l.'-J..l.'-l-L.........I...--I-..l-l.--l.---l-I-I--.l----i'i.-.-.l...'--l...-...l....-.L.--=----;--l....l..L..---I....-..l-l.--U1....I......-I

~to
~CV

Date

W-40n -W-30n -BW21 -BWl _·JS-2SI



0.8 BW7 BW21 JS-25 

0.6 

0.4 

"C 
0.2 

ctl 
a> 

0 :::c 
a> 
> -ctl 

-0.2 

~ -0.4 

-0.6 

-0.8 

-1 

~ 
~ ? 

~ 

Time 

W-40n - BW21 - BW7 - JS-251 

D\AI'7 D\AI~"" I~ ~J: 



BW7 BW21 JS-25 
0.8 

0.6 

0.4 
"C 
ctl 0.2 
a> 

:::c 
a> 0 
> -ctl -0.2 
a> 

c::: 
-0.4 

-0.6 

-0.8 

-1 

# 
S ;S 

~ 

# # # # # s s s ~q, ~q, ;S ;S ;S 
~ cV ~ n,;'V:' J"\'V:' 

Time 

W-30n - BW21 - BW7 - JS-25I 



BW7 BW21 JS-25 

"C 0 
n:s 
Q) 

:I: 
Q) 

> 
:;:; 
n:s -0.5 Qj 

0::: 

Date 

I - W-40n - W-30n - BW21 - BW7 - JS-25I 



0.6 

0.4 

0.2 

... 0.0 Q) 
Q) 

LL 
r::::: -0.2 .-

"C 
C'CS 
Q) 

:::I: -0.4 
Q) 

> .-... 
C'CS -0.6 
Q) 

0::: 

-0.8 

- MW-6R 

MW-6 Cluster 
Barometric Pressure Filter Applied 

Elapsed Time in Minutes 

- MW-6SW - MW-6US W-40n - W-30n 



0.6 -,------, 

0.4 

0.2 

... 0.0 Q) 
Q) 

LL 
r::::: -0.2 .-

"C 
C'CS 
Q) 

:::I: -0.4 
Q) 

> .-... 
C'CS -0.6 
Q) 

0::: 

-0.8 

- MW-6R 

MW-6 Cluster 
Barometric Pressure Filter Applied 

Elapsed Time in Minutes 

- MW-6SW - MW-6US W-40n - W-30n 



0.6 

0.4 

... 0.0 ~ Q) 
Q) 

LL 
r::::: -0.2 .-

"C 
C'CS 
Q) 

:::I: -0.4 
Q) 

> .-... 
C'CS -0.6 
Q) 

0::: 

-0.8 

- MW-6R 

MW-6 Cluster 
Barometric Pressure Filter Applied 

Elapsed Time in Minutes 

- MW-6SW - MW-6US W-40n - W-30n 



0.6 

0.4 

0.2 

... 0.0 Q) 
Q) 

LL 
r::::: -0.2 .-

"C 
C'CS 
Q) 

:::I: -0.4 
Q) 

> .-... 
C'CS -0.6 
Q) 

0::: 

-0.8 

- MW-6R 

MW-6 Cluster 
Barometric Pressure Filter Applied 

Elapsed Time in Minutes 

- MW-6SW - MW-6US W-40n - W-30n 



APPENDIX G 
SANITARY SEWER INSPECTION – ACE PIPELINE REPORT  



PARSONS

Ace Pipe Cleaning. Inc.
727 Nolth 1sl SlreQI, SUite 220

SILou,s, M063102
rei: 13141621·8393, Fa" 13' 41 588·e761

PROJECT INFORMATION
WATERSHED

I
PROJECT NAME,

New Haven I
PROJECT MANAGER

Aruna Vcllayi I
HANSEN NAME

0911912007

CLIENT

PROJECT MANAGER:

DEPARTMENT:

PO BOX:

STREET:

CITY, ST ZIP:

TELEPHONE:

FAX:

MOBILE:

E-MAIL:

PROJ MGR

PROJECT MANAGER:

DEPARTMENT:

PO BOX:

STREET:

CITY, ST ZIP:

TELEPHONE:

FAX:

MOBILE:

E-MAIL:

CONTRACTOR

PROJECT MANAGER:

DEPARTMENT:

PO BOX:

STREET:

CITY, ST ZIP:

TELEPHONE:

FAX:

MOBILE:

E-MAIL:

PARSONS

Aruna Yellayi

Engineering

999 Oakmont Plaza Drive, Suite 420

Westmont, IL 60559
(630) 371-1813

(630) 371-1818

Aruna.Yellayi@parsons.com

Ace Pipe Cleaning, Inc.

Ethan Waters

CCTV

727 North 1st Street, Suite 220

St Louis, MO 63102

(314) 621-8393
(314) 588-9781

(314) 600-5659

ewatersace@sbcgJobal.net
Parsons.mdb /I PAGE: 1



PARSONS

@
Ace Pipe Cleiming. Inc.

727 North 151 Streel, SUlle 220
SI Louis, MO 63102

Tel' (31.1621-8393 Fa'" /3141588·9781

INSPECTION REPORT
DATE' WORK ORDER II' WEATHER OPERATOR: SECTION NR SECTION NAME:

0911912007 sunny, dry ERIC CHAVEZ 1

PRESENT VEHICLE CAMERA PRESET CLEANED RATE,
TV 127 PANTHER 6 Llgl\t 0

STREET INDUSTRIAL DR STARTOEPTH START MH' 467

CITY NEW HAVEN, MO END DEPTH. END MH' 156

STATUS Complete TAPE II: 091907EC TVO LGTH' 3gUt

INSPECT REASON gen. condition control PIPE SIZE 8"

SECTION TYPE Sanlt3ry
MATERIAL PVC JT LGTH'

LINING.
AREA: TV INSPECTION #:

REMARK:

1:875 POSITION CODE OBSERVATION VCR# PH RATE

407 2.90 BUMH InspecIJon 80glns al Upstream Manhole 00:0203 la.b 0

Z 12.70 TFl Tap. Factory - Fair 10 Good Condiuon, at 09 o'clock 00:03:15 2a I

47.60 51 SGl Pipe sag (slight) - Less than 10% dia., START 00:04:33 3a 1

~
E1 SG1 Pipe sag (slight) - Less than 10% dia.. END 00:05:08 1

GCP Gelleral Colldltion PhOIO 00:05:32 5a 0

68.40 S2 SG1 Pipe sag (slight) - Less lhan 10% dis.. START 00:06:19 6a 1

~ E2 SGl Pipe sag (slight) •• Less than 10% dia. END 00:06:48 1

10170 GCP General Condl\lOn Photo 00:07'30 8a 0

154 00 GCP General Condiuon Photo 00:09,24 9a 0

1
204 60 OCP General COlldilion Photo 00:11.08 lOa 0

253 90 GCP General COlld,tlon Photo 00:12:30 0

~ 53 SGl Pipe sag (slight) - Less than 10% dia.. START 00"13:11 1Za 1

282,00 TFo Tap - Faclory - Goed to Excellent COlldition. at 12 o"clock 00:13.51 138 0--'<:-- 287.70 GCSI SlighI Gr.de Change (Sleeper grade Sl.arts) 00:15:29 14a 0

~ E3 SG1 Pipe sag (Slight) - Less than 10% dla.. END 00:15:45 1

~~II,10 GCP General Condition Photo 00'17:19 i5a 0

355.90 GCP General Condition PhOlO 00:19:13 178 0

------156~ EDMH Inspection Ends al Downstream Manhole 00.2358 20a 0

Parsons,rndb II PAGE: 2



PARSONS

INSPECTION IMAGES
CITY-

NEW HAVEN MO
STREET:

INDUSTRIAL DR
OATE

09/19/2007
SECTION NR.

1
SECTION NAME'

IMAGE: 1a. TAPE #: 091907EC. 00:02:03
2.9FT. Inspection Begins at Upstream Manhole

IMAGE: 2a, TAPE Ii: 091907EC. 00,03:15
12.7FT, Tap - Factory - Fair to Good Condition. at 09 o'clock

IMAGE: 1b. TAPE II: 091907EC, 00:02:03
2.9FT, InspeclJon Beg.ns al Upstream Manhole

IMAGE 3a, TAPE II: 091907EC. 00:04:33
47,6FT. Pipe sag (slight) - Less than 10% dia" START

P3rsons.mdb /I PAGE: 3



PARSONS

INSPECTION IMAGES
CITY

NEW HAVEN, MO
STREET

INDUSTRIAL DR
DATE,

0911912007
SECTION NR,

1
SECTION NAME,

IMAGE: Sa, TAPE #: 091907EC, 00:05:32
59,9FT, General Condilion Photo

IMAGE: Sa, TAPE #: 091907EC, 00:06:19
68,4FT. Pipe sag (slight)·· Less than 10% dia .. START

.----------------------

HEll HAUE!{, 110
L'fDIISTR I AL DR
0- H£P.AL COIID ITI 0101 PHOTO

S ANCE' 154 F

as/IS/07
~a7 -) 15S

IMAGE: 8a, TAPE #: 091907EC, 00:07:30
10L7FT, General Condition Photo

IMAGE: 9a, TAPE #: 091907EC. 00:09:24
154FT, General Cond,uon Photo

Parsons,mdb II PAGE: 4



PARSONS

INSPECTION IMAGES
CITY.

NEW HAVEN MO

HEll HAUEll. H
I tlDU$TR I At D
OENtRAt CONDITION PHOTO
DIS ANCt' 20~.6 rT

STREET
INDUSTRIAL DR

08/18/07
467 -) 158

DATE
09/19/2007

SECTION NR:
1

SECTION NAME

IMAGE: lOa. TAPE #', 091907EC, 00:11:06
204 ,6FT, General Condil'on Photo

l --=----__-----I

IMAGE: 13a. TAPE #', 091907EC. 00:13:51
282FT. Tap· Factory - Good to Excellenl Condition, at 12
a 'clock

IMAGE: 12a, TAPE #: 091907EC. 00:13:11
270.6FT, Pipe sag (slight)·· Less than 10% dia.. START

r----.---.--~-- -
I !tll HAUtH. tlO _ 69/19/117

II SU DR • 87 -) 158
I Un) mDE CH~lIiiE (STEEPER GRItIl~

fiISTAHcr, 287.7 FT

IMAGE: 14a, TAPE #: 091907EC. 00:15:29
287.7FT, Slight Grade Change (steeper grade starts)

Parsons,mdb 1/ PAGE, S



PARSONS

INSPECTION IMAGES
CITY:

NEW HAVEN MO
STREET'

INDUSTRIAL DR
DATE

09/19/2007
SECTION NR.

1
SECTION NAME:

IMAGE: 16a. TAPE II: 091907EC, 00;17:19
311.1 FT. General Condition Photo

~EII H~U~H. ~2
pV!~SS~~A~II6tJERfl
Sl nRT
D STANCE: 3aS.!

IMAGE. 18a. TAPE II. 091907EC. 00:21:24
369.5FT, Pipe sag (moderate)·· 25·50% dla" START

Htu HAUE ~. 110IDS RIAL DR
G H~R~L COHDITIOH PilOT
D STAH(c: 355.9 'T

IMAGE: 17a, TAPE #: 091907EC, 00: 19:13
355.9FT, General Condition Photo

IMAGE: 20a, TAPE #: 091907EC, 00:23:58
392FT. Inspection EndS at DownSlream Manhole

Parsons.mdb Ii PAGE: 6



PARSONS

INSPECTION REPORT
DATE'

0911912007

PRESENT,

WORK ORDER #

VEHICLE
TV127

WEATHER:
sunny, dry

CAMERA.
PANTHER

OPERATOR
ERIC CHAVEZ

PRESET
6

SECTION NR
2

CLEANED'
Light

SECTION NAME

RATE,
o

STREET

CITY

STATUS

INDUSTRiAl OR

NEW HAVEN, MO

Complete

START OEPTH

END DEPTH

TAPE #, 091907EC

START MH.

END MH:

TVO LGTH,

156

155

332 f1.

INSPECT REASON'

SECTION TYPE

AREA:

REMARK:

9 en. can dllioneon Ito I

Sanitary

PIPE SIZE
MATERIAL

LINING

TV INSPECTION #

8"

Clf> .rr LGTH:

1:750 POSITION CODE OBSERVATION VCR# PH RATE

000 BUMH Inspec~on Begins at Upstream Manhole 002417 213 0

VG2 Visible Gasket at Joint (Slight.Moderate) 00:27'22 2

OAJI OeposltsJEncf\Jsta~onat Joint «10% dia.). from 08 to 04 o'clod< 00:28:30 233

OAJI DepositslEncruslation at Joint «10% dia,). from 08 to 05 o'clock 00:31:01 24a 1

GCP Genefal Condition Photo 003149 253 0

W4 2 to 314·Pipe W"ter Depth (Camera Underwater) 00;32:53 27a 4

W4 2 to 314-Plpe Waler Deplh (Camera Unoerwater) 00:35:04 30a 4

GCP General Condition Pholo 00:36:56 32a 0

OAJ2 DeposiislEncrusta~on al JOint pO·25% dla I, (rom 0910 03 a clOCk 00:37.53 33'1 2

DAJ2 OeposJlsIEncrusta~onat JOint (10·25% ola ), (rom 0910 04 a ClOCK 00:39'15 353 2

GCP General Condilion Photo 00'40:.>2 37a 0

OAJ2 OeposltslEncf\Jstation at Joint (10·25% dia.). (rom 08 to 04 o'clock 00'4053 38a 2

OAJ2 DepoSits/Encrustation at Joint (10·25% dia ). from 09 to 03 a 'clock 00'4248 40a 2

GCP General Condition Pnoto 00.43:14 42a 0

PSHP Pipe Mal~rial or Liner Change 0043.53 43a 0

EDMH Inspection Ends al Downstream Manhole 00'46:07 45a,b 0

Parsoni.mdb /I PAGE: 7



PARSONS

INSPECTION IMAGES
CITY

NEW HAVEN MO
STREET.

INDUSTRIAL DR
DATE:

09/1912007
SECTION NR'

2
SECTION NAME

IMAGE: 21a, TAPE II: 091907EC, 00:24:17
OFT. Inspection Begins at Upstream Manhole

IMAGE: 24a. TAPE II, 091907EC, 00,31 01
894FT, Depos,ts/Encruslation at Joint «10% dia,J. from 08 to
05 o'clock

IMAGE: 23a, TAPE II: 091907EC. 00:28:30
29.3FT, Deposits/Encrustation at JOIn! «10% dla.). from 08 to
04 o'clock

IMAGE: 253, TAPE II: 091907EC. 00:31:49
101,7FT, General Condition Photo

Parsons.mdb /I PAGE 8



PARSONS

INSPECTION IMAGES
CITY,

NEW HAVEN. MO
STREET,

INDUSTRIAL DR
DATE,

0911912007
SECTION NR:

2
SECTION NAME'

IMAGE: 26a, TAPE #: 091907EC. 00:32:19
104FT, Pipe sag (moderate)·· 25·50% dia .. START

IMAGE: 27a, TAPE #: 091907EC, 00:32:53
110,4FT, 2 to 314·Pipe Waler Depth (Camera Underwater)

-------------

&3/13/&7
15& -) ISS

H <C:A £RA

IMAGE: 29a. TAPE #: 091907EC. 00:34:09
131 3FT, Pipe sag (modelale) -- 25·50% dia , START

IMAGE: 30a, TAPE tI, 091907EC, 00'35'04
142_6FT. 2 10 3/4·PLpe Water Depth (Camera Underwater)

Parsons,mdb II PAGE: 9



PARSONS

INSPECTION IMAGES
CITY

NEW HAVEN. MO
STREET

INDUSTRIAL DR
OATE

09/19/2007
SECTIONNR.

2
SECTION NAME

IMAGE: 318. TAPE II: 091907EC. 00:36:29
170.4FT. Pipe sag (moderate) - 25-50% dla.. END

IMAGE: 33a. TAPE II: 091907EC. 00:37:53
189.7FT. OepOSlts/EnCNslalion at JOint (10·25% dia.). from 09
10 03 o'clock

IMAGE: 32a. TAPE II: 091907EC, 00:36:56
180.4FT, General Condition Photo

----------_._-----~----"

IMAGE: 34a, TAPE II: 091907EC. 00:38:39
196.5FT, Pipe sag (moderate) - 25-50% dja" START

Parsons.mdb /I PAGE: 10



PARSONS

INSPECTION IMAGES
CITY-

NEW HAVEN MO
STREET,

INDUSTRIAL DR
DATE,

0911912007
SECTION NR

2
SECTION NAME

IMAGE: 35a, TAPE II: 091907EC, 00:39: 15
209.9FT, DepositslEncruslation at Joint (10-25% dia.). from 09
to 04 o·clock

tl~~ HAl,Irll, nO
!ilDUSTRTAL DR
PH'OS IT~/(llCllJJS1l\T r
PIA.), .RON 98 10 9
PISTANCEl 258.3 fT

_...;;;...----~--_._------------'"
IMAGE 38a. TAPE Ii' 091907EC. 00:40:53
250.3FT, DeposltsJEncruslallon at JOint (10-25% dIB,), from 08
to 04 o'clock

IMAGE: 37a. TAPE #: 091907EC. 00:40:32
245FT, General Condition Photo

: Ell HAU(W, HO
!HDUSTRI"L DR
?I~E SAG ("OVERATE)
~ AR
DlSTAIlC£' 297,1 rT

IMAGE: 3ga, TAPE II: 091907EC. 00:41:58
287 1FT, Pipe sag (moderate) - 25-50% d.a.. START

Parsons,mdb 1/ PAGE: 11



PARSONS

INSPECTION IMAGES
CITY'

NEW HAVEN, MO
STREET'

INDUSTRIAL DR
DATE

l>9/19/2007
SECTION NR:

2
SECTION NAME

IMAGE: 4Oa. TAPE II: 091907EC, 00:42:46
310.5FT. Deposlts/Encrustabon at Joint (10-25% dia.). from 09
to 03 o'clock

IMAGE: 43a, TAPE 1/ 091907EC. 00 4353
328.4FT, Pipe Material or Liner Change

IMAGE: 42a. TAPE II: 091907EC, 00:43:14
313.3FT. General Condillon Photo

IMAGE: 44a, TAPE #: 091907EC. 00:44.10
328.4FT, Moderate root intrusion at taint

Parsons.mobl/ PAGE: 12



PARSONS

INSPECTION IMAGES
CITY:

NEW HAVEN MD
STREET

INDUSTRIAL DR
DATE

09119/2007
SECTIONNR'

2
SECTION NAME

IMAGE: 45a, TAPE #: 091907EC, 00:46:07
332FT, Inspection Ends al Downstream Manhole

IMAGE: 45b, TAPE It: 091907EC, 00:46:07
332FT, Inspecbon Ends al Downstream Manhole

Parsons.mdb II PAGE: 13



PARSONS

@
Aoo Pipe Cleaning, Inc.

727 Nortn lsi Street Su,te 220
Sllouls. MO 63102

ral. (3'4162'-8~93. Fax 13141SB8-97BI

INSPECTION REPORT
DATE WORK ORDER It. WEATI1ER: OPERATOR- SECTIONNR: SECTION NAME

09/1912007 sunny. dry ERICCHAVE2 3

PRESENT' VEHICLE CAMERA: PRESET CLEANED. RATE.
'tV 127 PANTHER 6 Light 0

STREET' UNION ELECTRIC START DEPTH' START MH 1SS

CITY NEW HAVEN, MO END DEPTH ENDMH 330

STATUS. Complete TAPE #. 091907EC TV'D lGTH: 110 It

INSPECT REASON. gen. C<lndilion control PIPE SIZE. S"

SECTION TYPE Sanitary
MATERIAL: PVC JT LGTH'

LINING.
AREA: TV INSPECTION #:

REMARK.

1:250 POSITION CODE OBSERVATION VCR/I PH RATE

155 000 BUMH Inspection Begins at Upstream Manhole 004645 46a 0

-.............. 16.70 W4 2 10 314-Plpe Water Depti' (Camera Unde(water) 00'51.21 48a 4
~

,

95.30 GRSI Light Grease «10% dia.), al 12 o'clocl< 00:57'48 \

330
,1000 EDMH Inspection End9 81 DcwnSlream Manhole 00'59' 12 SOa a

Parsons.mdb II PAGE: 14



PARSONS

INSPECTION IMAGES
CITY'

NEW HAVEN, MO
STREET:

UNION ELECTRIC
DATE.

09/1912007
SECTION NR:

3
SECTION NAME.

IMAGE: 463. TAPE #: 091907EC. 00:48:45
OFT, Inspection Begins at Upstream Manhole

IMAGE: 48a, TAPE #: 091907EC, 00:51:21
167FT, 2 to 3/4-p,pe Water Depth (Camera UndeIW3ter)

IMAGE: 47a, TAPE II. 091907EC. 00:50:50
15.4FT, Pipe sag (mOderate) - 25-50% dia .. START

IMAGE: 50a, TAPE II 091907EC, 00.59:12
110FT. Inspection Ends at Downstream Manhole

Parsons.mdb 1/ PAGE: 15



PARSONS

INSPECTION REPORT

Ace Pipe Cleaning, Inc.
727 North lsi Streel, SUite 220

SI Lou,s, MO 63102
To" (3141621-6393, F.,. 13141568-9781

DATE'
OS/1SJ2007

PRESENT:

WORK ORDER #'

VEHICLE
TV 127

WEATHER
sunny. dry

CAMERA'
PANTHER

OPERATOR
ERIC CHAVEZ

PRESET:
6

SECTION NR
4

CLEANED:
Light

SECTION NAME

RATE
o

STREET:

CITY

STATUS'

UNION ELECTRIC

NEW HAVEN, MO

Complete

START DEPTH:

END DEPTH.

TAPE #, 091907EC

START MH:

ENDMH

TVDLGTH.

330

331

136 fI

INSPECT REASON:

SECTION lYPE:

AREA

REMARK:

gen. condition control

Sanitary

PIPE SIZE

MATERIAL.

LINING

TV INSPECTION #

8"
PVC JT LGTH

1:325

330

331

POSITION

000

5320

105.70

136,00

CODE OBSERVATION

BUMH InspecIJon Begins at Upstream Manhole

GCP General Ccnd'tlon Photo

GCP General Condition Photo

EDMH Inspection Ends ~I Downslream Manhole

ParsonS.mdb II PAGE: 16

VCR#

00;59:28

010427

01:05'41

01;06,54

PH

52a, b

53a

54"

55a

RATE

o

o

o

o



PARSONS

INSPECTION IMAGES
CITY,

NEW HAVEN, MO
STREET:

UNION ELECTRIC
DATE:

09/1912007
SECTION NR:

4
SECTION NAME

IMAGE: 52a, TAPE #: 091907EC, 00:59:28
OFT. Inspection Begins at Upstream Manhole

IMAGE: 53a, TAPE #: 091907EC, 01:04:27
532FT, General Cond,uon Pholo

ATE:
TlifE:

OPERATOR I

CIT:

S REEl:
S A us:
UEATlIU:

;LOU:

SECTION

"8TE~18 :
P PE SIZE:

JT 61H I

STRRT H" I ne
D 11"1 3~1

IMAGE: 52b, TAPE #: 091907EC, 00:59'28
OFT, Inspection Begins at UpSlream Manhole

IMAGE: 54a, TAPE #' 091907EC, 01'05:41
105.7FT, General CondJl'on Photo

Parsons,mdb II PAGE: 17



PARSONS

INSPECTION IMAGES
CITY.

NEW HAVEN MO
STREET'

UNION ELECTRIC
DATE

0911912007
SECTION NR.

4
SECTION NAME:

IMAGE: 55a, TAPE #: 091907EC, 01:06:54
136FT. Inspeclion Ends al Downstream Manhole

Parsons,mdb 1/ PAGE: 18



PARSONS

@
Ace Pipe Cleaning, Inc.

727 NoM 1st Street. Suite 220
SI LOUIS, MO 63102

Tel: 1314 \ 821·8393, Fax 1314) 588·9781

INSPECTION REPORT
DATE. WORK ORDER #' WEATHER OPERATOR. SECTIONNR SECTION NAME:

0911912007 sunny. dry ERIC CHAVEZ 5

PRESENT VEHICLE. CAMERA, PRESET: CLEANED' RATE
TV 127 PANTHER 6 light 0

STREET UNION ELECTRIC START DEPTH START MH' 331

CITY, IIIEW HAVEN. MO END DEPTH END MH' 332

STATUS Complete TAPE # 091907EC TV'D LGTH. 264 fl

INSPECT REASON. gen. condition control PIPE SIZE: 8"

SECTION TYPE Sanitary
MATERIAL PVC JT lGTH

LINING
AREA- TV INSPECTION #

REMARK'

1:600 POSITION CODE OBSERVATION VCR I! PH RATE

331 000 BUMH Inspec~on BegIns at Upstream Manhole 010704 56a. b 0

.J---.

~ W4 2 to 314·p,pe Water Depth (Camera Underwater) 01:0836 58a 4

I- 44.00 S2 SG2 Pipe sag (sllght·moderate) -10·25% d,a., START 01:09:49 60a 2

I--- 54.30 W4 2 \0 314·P,pe Water Depth (Camera Unoe"''''ter! 01:10:19 61a 4

69.30 E2 SG2 Pipe sag (slight·moderate) - 10-25% dia., END 01:1'1:03 2

103.20 GCP General CondItion Photo 011205 63a 0

'34.60 S3 SG2 Plpe sag (slIght·moderate) - 10-25% die" START 01'13:03 64a 2

- 143.30 E3 SG2 Pipe sag (sllght·moderate) - 10-25% dla, END 01'13:27 2

I

20360 GCP General Condition Photo 01.19:22 69a 0

.13980 SG2 Pipe sag (slight·moderate) - 10·2 % dia 01;20;27 70a 2

V-
light Grease «10% dia.), at 02 o'dockI- 243.30 GRS1 01c20:44 1

262.50 SG2 Pipe sag (sllght·moderate) - " 0·25% d,a , END 01:21:37 2

332
264.00 EDMH Inspeclton Ends at DownS!leam Manhole 01,2208 73a 0

Parso"s.mdb 1/ PAGE: 19



PARSONS

Ace Pipe CleanIng, Inc.
727 North lsi Slreel, SUite 220

SI LOUIS, MO 63102
Tel; 1314 62; -8393. Fax; 314) 588·9781

INSPECTION IMAGES
CITY-

NEW HAVEN, MO
STREET:

UNION ELECTRIC
DATE.

09/19/2007
SECTION NR.

5
SECTION NAME'

IMAGE: 56a, TAPE #: 091907EC. 01:07:04
OFT, Inspection Begins at Upslream Manhole

IMAGE: 57a, TAPE #, 091907EC, 01:08:15
5,1FT, Pipe sao (modemte)·· 25-50% dia" START

..
.-~ ..

IMAGE: 56b, TAPE #: 091907EC, 01:07:04
OFT, Inspection Begins at Upstream Manhole

IMAGE: 58a. TAPE #: 091907EC, 01:08.36
9.5FT. 2 to 3/4,p,pe Water Depth (Camera Underwalel)

Parsons.mdb /I PAGE: 20



PARSONS

INSPECTION IMAGES
CITY-

NEW HAVEN MO
STREET

UNION ELECTRIC
DATE:

09/19/2007
SECTION NR'

5
SECTION NAME'

IMAGE: 60a. TAPE Ii: 091907EC. 01:09:49
44FT. Pipe sag (slight-moderate) -- 10-25% dla" START

IMAGE: 63a, TAPE Ii' 091907EC. 01:12:05
103,2FT, General COOditlon Photo

IMAGE: 61a, TAPE Ii: 091907EC, 01:10:19
54.3FT, 2 10 3/4-Pipe Water Depth (Cameta Underwater)

IMAGE' 64a, TAPE Ii: 091907EC, 01 :13:03
134,6FT, Pipe sag (slight-moderate) -- 10-25% dla., START

Parsons.mdb II PAGE: 21



PARSONS

INSPECTION IMAGES
CITY

NEW HAVEN, MO
STREET'

UNION ELECTRIC
DATE'

09/19/2007
SECTION NR'

5
SECTION NAME.

IMAGE: 66a, TAPE II: 091907EC. 01:14,03
157 2FT, Pipe sag (moderate) -- 25-50% dla.. START

IMAGE: 70a. TAPE II: 091907EC, 01 :20:27
239,8FT, Pipe sag (slrght-moderate) - 10-25% dla

IMAGE: 69a, TAPE II: 091907EC, 01:19:22
203.6FT, General Conoilion Photo

IMAGE: 73a, TAPE II: 091907EC, 01:22:08
264FT. Inspection Ends at Downstream Manhoie

Parsons,mdb 1/ PAGE: 22



PARSONS

INSPECTION REPORT

Ace Pipe Cleaning, Inc.
727 NOM 1st Street, SULle 220

SI Louis, MO 63102
Tel 13'~162'.a393. Fa>. (3"1588-9781

DATE.
0911912007

PRESENT'

WORK ORDER Ii'

VEHICLE'
TV 127

WEATHER
sunny, dry

CAMERA
PANTHER

OPERATOR'
ERIC CHAVEZ

PRESET
6

SECTIONNR
6

CLEANED
Light

SECTION NAME

RATE.
o

STREET.

CITY:

STATUS

UNION ELECTRIC

NEW HAVEN, MO

Complete

START DEPTH

END DEPTH:

TAPE # 091907EC

START MH:

ENDMH.

TVDLGTH,

332

327

189 ft

INSPECT REASON

SECTION TYPE'

AREA

REMARK

gen. condition control

Sanitary

PIPES,ZE'

MATERIAL
LINING
TV INSPECTION /I'

S"
VCP JT LGTH'

1:425

332

POSITION

000

CODE OBSERVATION

BUMH InspectIon Begins at Upstream Manhole

VCR II

01.22.22

PH

74a.o

RATE

o

r+ .;:;2.:..1.;:;3.;;.0 S1 SG2 Pipe sag (slight·moderate) - 10-25% die., START

r+ .:..4.;;.3•.;:;80.;;. El SG2 Pipa seg (slight-moderate) ··10-25% die.. END

1"- _

01:25:54

01:26:44

75a 2

2

,.

64 80

117 90

Gep General Condition Photo

W4 2 to 314-Pipe Water Depth (Came,a Unoerwater)

0127'38

012923

78a

7%

o

4

v-
OSJ1 Slight Offset Joint (>90% clear) 0131:23 81a 1~

f,.---

~
RJ2 Llgll110 moderete root Intrusion alloinl 0133:06 83a 2

~
EDMH Inspection Ends al Downslfeam Manhole 01.35:17 B5a 0

Parsons.m<lb Ii PAGE: 23



PARSONS

INSPECTION IMAGES
CITY,

NEW HAVEN MO
STREET'

UNION ELECTRIC
DATE,

09/1912007
SECTION NR.

6
SECTION NAME,

D'flrr:

TlitE I

PERATORI
CI TV:

STREET
TATU

llEIlTHE
fLOU:

SECT! 011 TYPE
HRTER I Rl :

1'11'£ SIZEI
JT lOlll.

START "", ~32
NIl HI 327

IMAGE: 74a, TAPE #: 091907EC, 01:22:22
OFT, Inspection Begins at Upstream Manhole

IMAGE: 74b. TAPE #: 091907EC, 01:22:22
OFT, Inspection Begins at Upstream Manhole

IMAGE: 75a, TAPE II: 091907EC, 01,25,54
21,3FT, Pipe sag (sl'ght-moderale) -·10·25% dla.. START

IMAGE' 77a. TAPE II' 091907EC, 01 :27:04
49,8FT, Pipe sag (moderale) .. 25·50% die., START

Parson.s,mdb 1/ PAGE: 24



PARSONS

INSPECTION IMAGES
CITY

NEW HAVEN MO
STREET

UNION ELECTRIC
DATE.

09/1912007
SECTlONNR.

6
SECTION NAME

liEU KAUEII. M
UHI~tl EUC1RI1GEH Rill tOND ION
DIS AliCE: 64. rr

IMAGE: 78a, TAPE II: 091907EC. 01 :27:38
64.8FT, General Condition Photo

IMAGE' 81a, TAPE fl' 091907EC. 01:31:23
155.4FT. Slight Offset Joint (>90% clear)

liEU HAU( • 110 ee
~
NJ~ll (LECTA1C 332
T 3t4-PIPE UATE~ DEPTH <CA"ERA

liD RUATEP;)
DISTANCE: 117.S fT

IMAGE: 79a, TAPE #: 091907EC, 01:29:23
1H.9FT. 2 to 3/4-Pipe Water Depth (Camera Underwater)

IMAGE: 82a. TAPE #: 091907EC. 01:31:56
168.6FT, Pipe sag (moderate)·· 25·50% d,a. START

Parsons.mdb 1/ PAGE: 2S



PARSONS

INSPECTION IMAGES
CITY:

NEW HAVEN MO
STREET,

UNION ELECTRIC

99/]9167
332 -) 327

SIOII AT

DATE,
09/19/2007

SECTION NR,

6
SECTION NAME:

IMAGE: 83a. TAPE #: 091907EC. 01:33:06
181.3FT, Light 10 moderate rool Intrusion at JOlnl

IMAGE: 85a, TAPE #: 091907EC. 01:35:17
189FT, Inspection Ends at Downslream Manhole

Parsons.m<lb /I PAGE: 26



PARSONS

@
Ace Pipe Cleaning. Inc.

727 North 1sl Slreet. SUlle 220
StLouis, MO 63102

Tel: 13141621-8393, F"" 13141558-9781

INSPECTION REPORT
DATE WORK ORDER II' WEATJ-1ER OPERATOR' SECTION NR' SECTION NAME.

09/1912007 sunny, dry ERIC CHAVEZ 7

PRESENT, VEHICLE CAMERA. PRESET CLEANED RATE,
TV 127 PANTHER 6 Light 0

STREET UNION ELECTRIC START OEPTH' START MH 327

CITY NEW HAVEN, MO END DEPTH END MH: 149

STATUS Complete TAPE # 091907EC TV'O LOTH: 22 fl

INSPECT REASON' gen. eondilion control PIPE SIZE S"

SECTION TYPE' Sanitary
MATERlAL' VCP JT LGTH

LINING
AREA: TV INSPECTION #

REMARK'

1:50 POSIllON CODE OBSERVATION VeR# PH RATE

8 0,00 BUMH InspeCMn Begins al Upstream Manhole 0135:58 86a,b 0

1.00 CFR2 Radial Crack (slight-moderate), from 12\0 12 o'clock 01:38;07 87a 2

4.00 RJ2 light to moderate root Inlrusion at Joint 01:38:35 88a 2

1·

-
149

22 00 EDMH Inspection Ends al DownsU'eam Manhole 01'40'19 91a 0

Parsons,mdb /I PAGE: 27



PARSONS

INSPECTION IMAGES
CITY

NEW HAVEN, MO
STREET

UNION ELECTRIC
DATE,

09/19/2007
SECTION NR'

7
SECTION NAME;

IMAGE: 86a, TAPE #: 091907EC. 01:35:58
OFT, Inspection Begins at Upstream Manhole

IMAGE: 87a. TAPE #: 091907EC. 01 '38:07
1FT, Rad.al Crack (slight·moderate), from 12 to 12 o'clock

IMAGE: 86b, TAPE #: 091907EC, 01:35:58
OFT. Inspeclion Begms at Upstream Manhole

IMAGE' 88a. TAPE #: 091907EC. 01:38:35
4FT. Light to moderate root intrusion at JOlnl

Pal'$onS.mdb 1/ PAGE: 28



PARSONS

Ace Pipe Cleaning, Inc.
727 North 1st Sl'eel, SUite 220

$1 Louis, MO 63102
Tel. 314 621-a393, Fax: 31'1588-9781

INSPECTION IMAGES
CITY

NEW HAVEN MO
STREET

UNION ELECTRIC
DATE'

09/19/2007
SECTION NR.

7
SECTION NAME:

IMAGE: 89a, TAPE II: 091907EC. 01:39:12
9FT. Pipe sag (moderate) - 25·50% dla., START

IMAGE: 91a, TAPE It: 091907EC. 01:40:19
22fT. Inspection Ends at Downstream Manhole

Pa,s;ons,mdb II PAGE: 29



PARSONS

INSPECTION REPORT

Ace Pipe Cleaning. Ille.
727 North 1SI Slteet. SUlle 220

Silouis. MO 63102
Tel' 13141 6ZHI-393. Fax 13'4) 583-9781

DATE:
09/19/2007

PRESENT.

WORKORDERn

VEHICLE.
TV 127

WEATHER'
sunny, dry

CAMERA.
PANTHER

OPERATOR'
ERIC CHAVEZ

PRESET
6

SECTION NR
8

CLEANED
Light

SECTION NAME:

RATE
o

STREET:

CITY

STATUS'

NEW HAVEN SCHOOL

NEW HAVEN, MO

Complete

START DEPTH:

END DEPTH.

TAPE n' 091907EC

START MH.

END MH:

TV'O lGTH'

149

328

271 It

INSPECT REASON.

SECTION TYPE

AREA.

REMARK'

gen. condition control

Sanitary

PIPE SIZE'

MATERIAL

LINING

TV INSPECTION #

8"
PVC JT lGTH.

1:625

149

, i

328

POSITION

000

121.80

216.60

27100

CODE OBSERVATION

BUMH Inspeellon Begins at Upslream Manhole

GCP Genefal Cond.tion Photo

GCP General Condllion Pholo

EOMH InspeCllon Ends 01 Downstfeam Manhole

Parsons.mdb /I PAGE: 30

VCR#

01:40.27

01.4517

01'48:57

01:50'51

PH

92e.b

95a

97a

RATE

o

o

o

o



PARSONS

INSPECTION IMAGES
CITY;

NEW HAVEN, MO

"
rr.

-> 328

STREET
NEW HAVEN SCHOOL

DATE.
0911912007

D' t:

i IIIE:

PERRTO .,

CI v:
S REEf:

SECTION NR
8

SECTION NAME;

IMAGE' 92a, TAPE II: 091907EC. 01:40:27
OFT. Inspection Begms at Upstream Manhole

IMAGE: 93a. TAPE II: 091907EC, 01:43:04
44.5FT. Pipe sag (moderate)·· 25-50% dla.• START

IMAGE: 92b, TAPE II. 091907EC. 01:40:27
OFT. InspectIOn Begins at Upstream Manhole

IMAGE: 95a, TAPE II: 091907EC. 01:45:17
121.8FT. General Condition Photo

Parsons.mdb 1/ PAGE: 31



PARSONS

INSPECTION IMAGES
CITY

NEW HAVEN MO
STREET.

NEW HAVEN SCHOOL
DATE

09/19/2007
SECTION NR,

8
SECTION NAME

IMAGE: 973. TAPE It: 091907EC. 01:50:51
271 FT, Inspection Ends at Downstream Manhole

P3rsons.mdb /I PAGE: 32



PARSONS

@
A~ PIpe Cl<>anlng, Inc.

727 North lsi Street, SUlle 220
SI LouIs, MO 63102

Tetl31·~1621-8393, Fa" 131415BB-9781

INSPECTION REPORT
DATE WORK ORDER #, WEATHER' OPERATOR' SECTION NR SECTION NAME'

0911912007 sunny, dry ERIC CHAVEZ 9

PRESENT' VEHICLE CAMERA, PRESET. CLEANED, RATE
TV 127 PANTHER 6 Light 0

STREET NEW HAVEN SCHOOL START DEPTH' START MH 328

CITY NEW HAVEN, MO END DEPTH END MH' 329

STATUS, Complete TAPE #, 091907EC TV'DLGTH: 4()3 It

INSPECT REASON gen. condition conlrol PIPE SIZE' S"

SECTION TYpe Sanitary
MATER~L' PVC JT LGTH'

LINING
AREA, TV INSPECTION #

REMARK:

1:900 POSITION CODE OBSERVATION VCRii PH RATE

328 0.00 BUMH Inspection BegIns 31 Upslream Manhole 01:51,05 98& 0

7970 GCP General Condilion PhotO 01:55:08 100a 0

I~

-

I~
GCP General Condition Photo 02:00:18 10Ba 0

/=-
~---:--..... 342.10 GCP General Condition Photo 02:04:49 113a 0

~

329~ 40300 EDMH Inspection Ends at Downstream Manhole 02,10:02 116a 0

ParsonS.mdb /I PAGE: 33



PARSONS

INSPECTION IMAGES
CIlY

NEW HAVEN MO
STREET'

NEW HAVEN SCHOOL
DATE,

0911912007
SECTION NR,

9
SECTION NAME

IMAGE: 98a. TAPE #: 091907EC, 01:51:05
OFT, Inspection Begins at Upstream Manhole

IMAGE: 100a. TAPE it' 091907EC, 01:55:08
797FT, General Condition Photo

IMAGE: 99a. TAPE #: 091907EC, 01:53:24
21 ,9FT, Pipe sag (moderate)·· 25·50% dis .. START

IMAGE: 102a. TAPE it' 091907EC. 01:56:14
111.7FT. Pipe sag (moderate) •• 25-50% d,s , START

ParsonS.mdb II PAGE: 34



PARSONS

INSPECTION IMAGES
CITY'

NEW HAVEN, MO

.1l~LI HAU~ , nOijEU HAU N SCHOOL
PI,I'k SA (llODtRA
·nh~He.E; 195.1'.

STREET'
NEW HAVEN SCHOOL

OATE'
09/191'2007

SECTION NR.
9

SECTION NAME,

~S/13/\l7
328 -) 329

IMAGE: 104a. TAPE II: 091907EC, 01:56:48
195.7FT, Pipe sag (moderate)·· 25·50% dla" START

IMAGE: 107a, TAPE #: 091907EC, 02:01:15
270.9FT, Pipe slIg (moderate) -- 25-50% dia" START

IMAGE: 106a, TAPE #' 091907EC, 02:00:18
241.SFT, General Condition Photo

IMAGE: 109a, TAPE /I' 091907EC, 02'02:~
306.SFT, Pipe sag (modernte) - 25-50% dla, START

Parsons.mdb /I PAGE: 35



PARSONS

INSPECTION IMAGES
CITY'

NEW HAVEN, MO
STREET,

NEW HAVEN SCHOOL
DATE:

09/19/2007
SECTION NR'

9
SECTION NAME,

IMAGE: 1133. TAPE 1/: 091907EC. 02:04:49
342 ,7FT, General Cond",on Photo

IMAGE, 116a, TAPE II: 091907EC. 02: 10:02
403FT. Inspection Ends at Downstream Manhole

IMAGE: 114a. TAPE II, 091907EC. 02:05:56
372.9FT. PIpe sag (moderate) -- 25-50% dia" START

Parsons.mdb /I PAGE: 36



PARSONS

INSPECTION REPORT

Ace Pipo Cloaning, Inc.
727 North 1SI Streel, Suite 220

SI Louis, MO 63102
Tel IJ141 621-&'193 fax: 1314\ 588-9781

DATE
09/1912007

PRESENT

WORK ORDER #

VEHICLE:
TV 127

WEATHER
sunny, dry

CAMERA:
PANTHER

OPERATOR'
ERIC CHAVEZ

PRESET
6

SECTION NR.
10

CLEANED,
Light

SECTION NAME

RATE
o

STREET,

CITY

STATUS'

NEW HAVEN SCHOOL

NEW HAVEN, MO

Complete

START DEPTH'

END DEPTH

TAPE #, 091907EC

START MH

ENDMH

NO LGTH:

329

147A

32 ft

INSPECT REASON.

SECTION TYPE,

AREA

REMARK

gen. condllion contro I

Sanitary

PIPE SIZE

MATERIAL

. LINING'

TV INSPECTION #

8"
PVC JT LGTH:

1:75

329

r 147A

POSITION

000

3200

CODE OBSERVATION

BUMH InspecllOn BegIns al Upstream Manhole

EDMH Inspeclion Ends al Downstream Manhole

Parsons.mdb 1/ PAGE: 37

VCR#

021013

02:15:,8

PH

lHa,b

120a

RATE

o

o



PARSONS

INSPECTION IMAGES
CIlY

NEW HAVEN, MO
STREET

NEW HAVEN SCHOOL
DATE

09/19/2007
SECTION NR'

10
SECTION NAME,

nATE :
Tllt(:

OP(~Al0R:

IMAGE: 117a, TAPE #: 091907EC, 02'10:13
OFT, Inspecbon Begms at Upstream Manhole

IMAGE: 118a, TAPE II 091907EC, 02'11-19
6.1FT, Pipe sag (moderate)·· 25·50% dla" START

IMAGE' 117b. TAPE #: 091907EC, 02' 10' 13
OFT, InspeclJon Beg,ns al Upslream Manhole

IMAGE' 120a, TAPE II: 091907EC, 02:15:18
32FT. Inspection Ends at Downstream Manhole

P3rsonS.mdb 1/ PAGE' 38



PARSONS

@
Ace Pipe Cleaning, Inc.

727 NOIlh 1Sf Street. Sude 220
SI Louis. M063102

T.', 1314\621-<1393. Fa.' (314) saa-9781

INSPECTION REPORT
DAfE WORK ORDER ~, WEATHER OPERATOR SECTION NR: SECTION NAME.

09/1912007 sunny. dry ERIC CHAVEZ 11

PRESENT' VEHICLE CAMERA: PRESET' CLEANED RATE
lV 127 PANfHER 6 Lisht 0

STREET NEW HAVEN SCHOOL START DEPTH START MH' 147A

CIN' NEW HAVEN. MO END DEPTH' ENDMH 146

STATUS Complete TAPE n. 091907EC TVO LGTH' 163 h

INSPECT REASON: gen. condition coniroi PIPE SIZE, S"

SECTION TYPE' Sanitary
MATERiAl vep JT LGTH

LINING'
AREA TV INSPECTION #:

REMARK

1:375 POSITION CODE OBSERVATION VCR II PH RATE

8 0.00 8UMH Inspecllon Beg,ns al Upstream Manhole 02:1528 1218, b 0

6.40 RJ2 Lighllo moderate root Intrusion at joint 02:22'17 122a 2

r--...- 980 RJ2 Lighl to moderate rootlnlrusion al jo nl 02:22:35 123a 2

~ 51 RJ2 Light to moderate root Intrusion at jOint. START 02:22:52 124a 2

5800 GCP General Condluon Photo 02235& 1250 0

111.10 GC? Genefal Condition Photo 02'25:16 126a 0

\:) 163.00 GCP General Condition Photo 02:27'04 127a 0

Parsons.mdb II PAGE: 39



PARSONS

INSPECTION IMAGES
CITY

NEW HAVEN MO
STREET.

NEW HAVEN SCHOOL
DATE'

09/19J200]
SECTION NR

11
SECTION NAME:

IMAGE: 121a, TAPE #: 0919D7EC. 02:15:28
OFT, Inspection Begins al Upstream Manhole

--------_.__._------_.....
IMAGE: 122a. TAPE #: 091907EC, 02'22'17
6.4FT. Llghl to moderate roOI intrusion at jOint

IMAGE: 121b. TAPE #: 091907EC, 02:15:28
OFT. Inspection 8egins at Upstream ManhOle

IMAGE 123a, TAPE #: 091907EC. 02:22:35
9.8FT, Light to mOderate roOllnlruSlon atlolnt

Parsons.mdb II PAGE: 40



PARSONS

INSPECTION IMAGES
CI1Y

NEW HAVEN. MO
STREET

NEW HAVEN SCHOOL
OATE.

09/19/2007
SECTION NR

11
SECTION NAME,

IMAGE: 124a, TAPE fl., 091907EC, 02:22:52
15FT, Light to moderate roollnlrusion at lOinI. START

HIU HRUEH, iO1/ U HRVEI! S II
G HERRl COli ,V9k
DI S RIlCE' II .1

•

IMAGE, 126a, TAPE #, 091907EC. 02:25:16
111 1FT. General Condition Photo

IMAGE: 125a. TAPE #: 091907EC, 02:23:56
58FT. General Cond'lion Photo

Gill 9/07
!'7ft - ~S

L-........-'-__~ _

IMAGE, t27a, TAPE fl.' 091907EC. 02:27.04
163FT. General Condition Photo

Parsons.mdb /I PAGE: 41



PARSONS

@
Ace Pipe Cleaning, Inc.

727 North 1st Street, Suite 220
SI Leu's. MO 63102

Tel 13'41621-8393, F." 13141588·9781

INSPECTION REPORT
DATE: WORK ORDER II. WEATHER OPERATOR SECTION NR SECTION NAME:

0912012007 sunny. dry ERIC 12

PRESENT VEHICLE CAMERA: PRESET- CLEANED RATE.
TV 118 OZ11 PAN 6 Light 0

STREET NEW HAVEN SCHOOL START DEPTH: START MH 147A

CITY ST.LOUIS END DEPTH END MH' 146

STATUS Complele TAPE II' 092007EC lVDLGTH: 246 fI

INSPECT REASON: gen. condition control PIPE SIZE 6-

SECTION TYPE Sanitary
WoATERIAL VCP .IT lGTH:

LINING
AREA, TV INSPECTION II:

REMARK.

1:550 POSlT10N CODe OBSERVATION VeRIl PH RATE

'''~
BUMH Inspecuon BeginS at Upstream Manhole 00'0000 1a 0

RJ2 LJghllo moderate root Inlruslon al jomt 00:01:05 2a 2

~
RJ2 Light to moderate root Imrus<on at 101(\\ 00:01'16 3a 2

13.10 51 RJ2 light to moderate roOllntrus,on aljOlnl, START 00:01'16 4a 2

53.80 GCP Genefal Condition Pholo 00'02.31 Sa 0

10690 GCP GeneraI CondIlion Photo 00:0336 6a 0

D

166.00 GCP General Condition PhOlo 00,05:44 7a 0

201.20 E1 RJ2 Llghl to !T1oderale rool inlnJs,on at Joinl. END 00:06:35 2

~ RJ2 L,ght \0 mooerale root Intrusion at Joint 00.06 47 9a 2

---- lOa21270 52 RJ2 Light 1o moderate roollnlfuSlon at /oint. START 000657 2

----- 219.40 GCP General CondItion PholO 00'07'04 l1a 0

~E2 RJ2 Light 1o moderate rool Intrusion at JOint, E D 00:07'55 2

146 24600 EDMH Inspection Ends at Downsiteam Manhole 00:08'03 13a 0

Pan>ons.mdb 1/ PAGE: 42



PARSONS
Ace Pipe Cleaning, Inc.

727 North 1s( Street, SUite 220
SI LoUl>, MO 63102

Tol 31~ 621-8393. Fa>: 314 588-97a,

INSPECTION IMAGES
CITY

ST.LOUIS
STREET'

NEW HAVEN SCHOOL
DATE

09/2012007
SECTION NR

12
SECTION NAME.

IMAGE: la, TAPE #: 092007EC, 00:00:00
OFT, Inspectlon Begins at Upstream Manhole

IMAGE: 33. TAPE ii, 092007EC, 00,01 :18
8.1 FT. Light to moderale root Intrusion at Joinl

IMAGE: 2a. TAPE #: 092007EC. 00:01:05
4.8FT, Light to moderate root intrusion at joint

IMAGE: 4a, TAPE II: 092007EC. 00:01:18
13.1FT, Light to moderate root lrltrusion at joint, START

Parsons,mdb II PAGE: 43



PARSONS

INSPECTION IMAGES
CITY

ST.LOUIS
STREET'

NEW HAVEN SCHOOL
DATE

09120/2007
SECTION NR,

12
SECTION NAME.

IMAGE: Sa. TAPE #: 092007EC, 00:02:31
53,8FT, General Condition Photo

IMAGE: 7a, TAPE #: 092007EC, 00:05:44
166FT. General Condilion Photo

IMAGE: 6a. TAPE #: 092007EC, 00:03:36
10e.9FT, General Condition Photo

IMAGE' 9a, TAPE n' 092007EC, 00:06:47
20B,9FT, light to moderate root Intrusion at JOint

Parscns,mdb 1/ PAGE: 44



PARSONS

INSPECTION IMAGES
CITY

ST.LOUIS
STREET

NEW HAVEN SCHOOL
DATE:

09/2012007
SECTIONNR.

12
SECTION NAME

IMAGE. lOa. TAPE #: 092007EC, 00:06:57
212.7FT. LIght to moderate rool intrusion at jOint, START

IMAGE, 13a, TAPE #', 092007EC. 00:08:03
246FT, Inspechon Ends at Downstream Manhole

IMAGE: l1a, TAPE #: 092007EC, 00:07:04
219.4FT, General Condihon Photo

Pa,soM.mdb /I PAGE: 45



PARSONS

INSPECTION REPORT

Ace Pipe Cleaning, Inc.
727 North 1st Street, SUlle 220

SILouis. MO 63102
Tel 13\4\ 621-&393, Fox' 1314\ 588·978,

DATE.
0912012007

PRESENT

WORK ORDER #

VEHICLE,
1V 118

WEATHER,
sunny, dry

CAMERA'
OZ11 PAN

OPERATOR'
ERIC

PRESET
6

SECTIONNR:
13

CLEANED,
Light

SECTION NAME

RATE:
o

STREET

CITY

STATUS,

NEW HAVEN SCHOOL

ST.LOUIS

Complete

START DEPTH.

END DEPTH'

TAPE I! 092007EC

START MH

END MH,

TVO LGTH:

146

145

233 ft

INSPECT REASON.

SECTION TYPE:

AREA

REMARK.

gen. condition control

Sanitary

PIPE SIZE,

MATERIAL

LINING
1V INSPECTION #.

S"
VCP )T LGTH:

1:525 POSITION CODE OBSERVATION VCR# PH RATE

8 0.00 BUMH Inspeelion BegIns at Upstream Manhole 0008'22 14a.b 0

7.40 RJ1 Minor 10 light root Intrusion at Joint. at 01 o'clock 00'11:42 15a 1

22.70 RJl Minor to light rool intrusion alloint, at 12 o'clock 00'13:25 16a 1

r---- 27.30 S1 RJ1 Minor to light rool intrusion atloint. START 00:13:38 17a 1

50 30 GCP General CondlliOn Photo 00:14'37 18a 0

100,90 GCP General CondItion Photo 00'1616 193 0

116,90 RJ2 1..lgl\110 moderate root intruSion al JOint. al12 o'dock 00.17:55 20a 2

II

146.30 SG2 Pipe sag (sligh I-moderate) - 10·25% dia 0019'08 21a 2
I---"
f-- 150.90 GCP Genetal CondItion Photo 00:19:36 22a 0

~S2
SG2 Pipe sag (sllght·moderale) -10-25% dia START 00'2036 23<1 2

~
TFl Tap· Factory· Fair 10 Good Condition, at 03 o'clock 00.2155 24a ,
GCP General Condition Pholo 00.22:46 25a 0

L-' RJ2 Light 10 moderale rool,nlruslon at Joint, all1 o'clock 0023:16 26a 2

~
CFR2 Radial Crack (slight-moderate), from 12 to 12 o'clock 002547 27a 2

E2 SG2 Pipe sa (slight·moder"te) - 10-25% die, END 00'26:12 2

~ E1 RJl Minor to light root Intrusion at Joint, END 00:26:22 1

1045 233 00 EOMH Inspeclion Ends at Downslream Manhole 00'26:37 30a 0

Parsons.mdb II PAGE: 46



PARSONS

INSPECTION IMAGES
CITY

ST.LOUIS
STREET

NEW HAVEN SCHOOL
DATE

0912012007
SECTION NR:

13
SECTION NAME'

IMAGE: 143. TAPE it: 092007EC, 00:08:22
OFT, InspectJon Begins at Upstream Manhole

IMAGE: 153. TAPE it: 092007EC. 00:11:42
7 AFT, Minor to light rOOI Intrusion at Joinl, at 01 0 'clock

IMAGE: 14b, TAPE It. 092007EC. 00:08:22
OFT, Inspecllon Begins at Upstream Manhole

IMAGE: 163, TAPE it: 092007EC. 00:13:25
22.7FT. Minor to light rool,ntrus,on al JOlnl. al 12 o'clock

Parsons,mdb II PAGE: 47



PARSONS

Ace Pipe Cleaning, Inc.
727 NoM 1st Streel. Suile 220

5t louis. MO 63102
reI. 314 62H1393. Fa.><. 314 588·9781

INSPECTION IMAGES
CITY.

ST.LOUIS
STREET

NEW HAVEN SCHOOL
DATE

09/20/2007
SECTIONNR,

13
SECTION NAME.

IMAGE: 17a. TAPE It. 092007EC. 00:13:38
27,3FT. Minor to light rOOI.ntrus,on at joint, START

IMAGE: 19a. TAPE #: 092007EC, 00:16:16
100,9FT. General Condilion Photo

IMAGE: 18a, TAPE #: 092007EC. 00:14:37
50,3FT. General Condition Photo

IMAGE: 20a, TAPE /I 092007EC, 00: 17:55
116 9FT, Light to moderate root IntruSion at 101nt, at 12 o'clock

Parsons.mdb /I PAGE: 43



PARSONS

INSPECTION IMAGES
CITY

ST.LOUIS
STREET'

NEW HA.VEN SCHOOL
DATE

0912012007
SECTION NR:

13
SECTION NAME

IMAGE: 21a, TAPE #: 092007EC, 00:19:08
140.3FT. Pipe sag (slight-moderate) -- 10-25% dla.

IMAGE: 23a, TAPE #. 092007EC. 00:20:36
179.4FT, Pipe sag (slight-moderate) - 10-25% dla" START

IMAGE: 22a, TAPE #: 092007EC. 00:19:36
150.9FT, General Condillon Photo

IMAGE' 24a, TAPE #: 092007EC, 00:21:55
196 4FT, Tap - Factory - Fair 10 Good Condition. at 03 o'clock

Parsons.mdb /I PAGE: 49



PARSONS

INSPECTION IMAGES
CITY.

ST.LOUIS
STREET:

NEW HAVEN SCHOOL
DATE.

09/2012007
SECTION NR.

13
SECTION NAME.

IMAGE: 25a, TAPE #: 092007EC. 00:22:46
207.9FT. General Condllion Photo

IMAGE' 27a. TAPE #: 092007EC, 00:25:47
231.7FT, Radial Crack (sIJght·moderale), from 12/0 12 o'clock

IMAGE' 26a, TAPE It: 092007EC, 00:23:16
216.1 FT, Light to moderate root Intrusion al jOint, at 11 o'clock

IMAGE: 30a, TAPE #: 092007EC, 00:26.37
233FT, Inspection Ends at Downstream Manhole

Parsons.mdb 1/ PAGE: 50



PARSONS

@
Ace Pipe Clean;ng, Inc.

727 North 1st Stree!. Suite 220
StLouis. MO 63102

Tal {JI4\621-11393, Fax 1314)588-9781

INSPECTION REPORT
DATE: WORKOROER# WEATHER OPERATOR. SECTION NR: SECTION NAME'

11912012007 sunny, dry ERIC 14

PRESENT, VEHICLE. CAMERA PRESET- CLEANED' RATE,
1V 118 OZll PAN 6 Ugh! Il

STREET, NEW HAVEN SCHOOL START DEPTH' START MH. 145

CITY, ST.LOUIS END DEPTH ENOMH LIFT STAT~

STATUS- Complete TAPE II 1l92007EC TVO LGTH, 63 It

INSPECT REASON: gen, condition control PIPE SIZE 8"

SECTION TYPE Sanitary
MATERiAl. VCP JT LGTH

LINING
AREA TV INSPECTION II

REMARK

1:150 POSITION CODE OaSERVATION VCR# PH RATE

145 000 BUMH Inspeellon Begll'lS 31 UpSlfeam Manhole 00:2647 31a,b 0

17.30 BJ2 SlighI 10 Moderate Crack atjoint (Cracked JOint), from 10 (a 05 o'clock 00:26:20 333 2

~ DJ1 Slight Dropped Joint (>90% dear) 00:28:25 343 1

D
26,20 RJ2 Ught to moderate rool ,nlrusion at Joint 0029:00 36a 2

37.00 RJl Minor to light roollnttusjon at Joint 00:29:19 1

I
I

4110 OSJl Slight Offset Joint (>90% dear) 00:29:27 1

5210 W4 210 314·Pipe Waler Depth (Camera Unoerwater) 0029:54 41" 4

57.20 PSHP Pipe Malenaf or Liner Change 00:30'21 428 0

LI STA
6300 EDMH Inspec~on Ends al Downslream LIFT STATION #5 00:31:31 443 0-

Parsons.mdb /I PAGE: 51



PARSONS

INSPECTION IMAGES
CITY

ST.LOUIS
STREET

NEW HAVEN SCHOOL
DATE,

09/20/2007
SECTION NR,

14
SECTION NAME,

IMAGE: 31a, TAPE #: 092007EC. 00:26:47
OFT, Inspection Begins at Upstream Manhole

IMAGE: 32a, TAPE tI, 092007EC, 00:27:51
3,7FT, Mull,ple Cracks (moderate), from 12 (0 12 o'clock

IMAGE: 31b, TAPE #: 092007EC, 00:26:47
OFT. Inspect'on Begins at Upstream Manhole

IMAGE: 33a. TAPE #', 092007EC. 00:28:20
173FT, Slight to Moderate Crack alto,nl (Cracked JOIr'lt}, from
10 to 05 o'clock

Parsons,mdb 1/ PAGE: 52



PARSONS

INSPECTION IMAGES
CITY'

ST.LOUIS
STREET'

NEW HAVEN SCHOOL
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57,2FT, Pipe Malerial or Liner Change

PSl'$ons,mdb 1/ PAGE: 54



APPENDIX H 
ANALYTICAL DATA VALIDATION REPORTS 

(NOTE: VALIDATED ANALYTICAL RESULTS ARE PRESENTED AS APPENDIX I) 



TASK 1 - SOIL INVESTIGATION



PSRFt1GC0808 Page 1 of 6 

 
 
 
 
ORGANIC DATA QUALITY REVIEW REPORT 
SW-846 METHOD 8082, 8081A  
 
SDG:  500: 6487, 6519, 12177______________________________________________ 

 
 PROJECT:  Riverfront Superfund Site OU2/6  – Task 1 Soil Investigation  for Parsons 
Technology Group, _IL___________________ 
 
LABORATORY: TestAmerica, Chicago, ILL 
 
SAMPLE MATRIX:  Soil SAMPLING DATE (Month/Year):   September, 2007; June 2008 
 
ANALYSES REQUESTED:  SW-846 8082 and 8081A 
 
SAMPLE NO.:  6 soil samples 
 
DATA REVIEWER:  Sammy Huntington and John Huntington ________________________ 
 
QA REVIEWER:   Diane Short and Associates Inc.  INITIALS/DATE:  ___________  
  
 
Telephone Logs included     Yes____ No_ X__ 
 
Contractual Violations  Yes____ No _X___ 
 
The project Quality Assurance criteria, the EPA Contract Laboratory Program National Functional 
Guidelines for Organic Review, 1999, and SW-846 Methods 8081 and 8082 has been referenced 
by the reviewer to perform this data validation review.  The EPA qualifiers have been expanded to 
include a descriptor code and value to define QC violations and their values, per the approval of the 
Project Manager.  Per the Scope of Work, the review of these samples includes validation of all 
chains of custody, calibrations and QC forms referencing the QC limits in the above documents. 
Ten percent of the data are further reviewed for the calculation algorithms and submitted 
chromatograms and mass spectra as determined by the project manager. General comments 
regarding the data/analytical quality are part of the review when raw data are submitted.   
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I.  DELIVERABLES 
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the 
project contract. 
Yes __X__   No____ 
 
II.   ANALYTICAL REPORT FORMS 
The Analytical Report or Data Sheets are present and complete for all requested analyses.  
Yes __X__   No_____  
 
III.  HOLDING TIMES 
A. The contract holding times were met for all analyses (Time of sample receipt to time of 
extraction and from extraction to analysis) 
Yes __X__   No ___ 
 
B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (From 
time of sample collection to extraction). 
Yes __X___   No____ 
 
C. All chains of custody are accurate with signatures and times complete.  
Yes ___X__ No ______ 
The project manager is informed of the following and the chains are being completed for the 
project record. 
 
There is a gap between relinquished and received without a FedEx air bill number. The laboratory 
has verified that shipping information is available for all courier services and these records are available upon 
request. 
 
500-6548:  Change to the body of the chain of custody without initials. 
500-6487:  Narrative states:  “Samples P-12 used the IDs on the bottles; the COC has the same ID 
for both.” 
 
D. Samples were received in proper condition. 
Yes __X_   No____ 
 
IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC) 
VERIFICATION    
A.  The GC standards were analyzed at the required frequency (every 72 hours at a minimum).   
Yes ___X__   No_____  
 
B. Performance evaluation standard was run as required for pesticides, and Endrin and DDT 
breakdown were within limits (below 15%).  
Yes ___X___   No_____ NA____ 
 
C. The chromatographic resolution and separation criteria were met.  
Yes __X__   No_____ 



PSRFt1GC0808 Page 3 of 6 

  
D. The suggested columns were used and the PQLs were met. 
Yes __X___    No_____ 

 
E. Calibration factors for IC met the 20% RSD limit or the linear regression r > 0.995    
Yes __X____    No ____ 
 
E. %D's for Continuing Calibration Factors and retention times (RT) were within the 25%D limits. 
Yes ___X____    No _____      
   
V. BLANKS 
A. Laboratory blanks 
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every 
ten samples, whichever is more frequent.  
Yes __ X___   No_____ 
 
2. No blank contamination was found in the method blank. 
Yes ___X__   No_____ 
 
3. Instrument blank analysis was performed following most samples that contained analytes at high 
concentrations. 
Yes _____   No____   NA__X___ 
No high-concentration samples were present in the dilutions that were run. 
 
B. Field Blanks 
If field blanks were identified, no blank contamination was found. 
Yes ______   No _____   NA___ X __ 
No field blanks are present. 
 
VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for 
every analyses performed and for every 20 samples or for every matrix whichever is more frequent. 
Yes ______   No ___X___   
No MS/MSDs are present which does not meet the 20:1 ratio. Although the Matrix Spike/Matrix 
Spike Duplicates did not meet the 1:20 criteria, as field duplicate(s) were supplied, the matrix 
precision can be evaluated and the values were acceptable. 

 
B.  The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory 
which are the QAPP limits. 
Yes _____   No____ NA _X_ 
 
C.  The MSD relative percent differences (RPD) were within the defined contract or laboratory 
limits. 
Yes _____   No____ NA _X_ 
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D.  The MS/MSD are client samples. 
Yes _____   No____ NA _X_ 

 
 
VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD) 
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses 
performed and for every 20 samples or for every matrix whichever is more frequent. 
Yes __X___   No_____ 
  
B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the 
contract. 
Yes __X__   No____ 
 
VIII. SURROGATE RECOVERY 
A.  The Surrogate spike was analyzed with every sample. 
Yes ___X__   No ______ 
 
B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, 
the sample was re-extracted and re-analyzed.   
Yes __X__   No_____ 
 
IX. FIELD QC   
If Field duplicates or Performance Check Compounds were identified, they met an RPD of < 35% or 
% recovery guidance for the project. For values reported at < 5 x the reporting limit (RL), a 
difference of 2 x RL is used as guidance.  Data are not qualified for field duplicates as these are 
evaluated for the total project by the client. 
Yes __X___   No_____   NA_____ 
One field duplicate was present in the data set.  Results met the criteria. 
 

Method SDG Matrix Field Duplicate Parent Observations 

8081A 500-6487 SOLID P16-SS02-002.5-070911 P16-SS01-002.5-070911 OK 

8082 500-6487 SOLID P16-SS02-002.5-070911 P16-SS01-002.5-070911 OK 

 
X. COMPOUND IDENTIFICATION 
A. All raw data chromatograms and data system printouts were evaluated for all detected 
compounds and the identification is accurate. 

Yes __X__   No ____   
Per the 10% raw data review, conducted on SDG 500-12177 for 8081A and on 500-6487 for 8082. 
 
B. Retention time limits or peak pattern identifications are met. 
Yes ___X__   No____   NA_____ 
Per the 10% raw data review, conducted on SDG 500-12177 for 8081A and on 500-6487 for 8082. 
 
C. Two-column confirmation was performed for all detected values. 
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Yes _X__   No____ NA____ 
Not required for PCBs (8082).  Confirmation of PCB detections is by pattern matching, not second 
column confirmation. 
 
D.  If two column or two detector confirmation was performed, the value of the confirmation was 
within 25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data for 
%D > 40%, a JP qualifier has been added for low level results.  For values below (5 x RL), the 
difference is not considered to impact the precision of the data. 
Yes ____   No __X___ NA ____ 
4,4’-DDE was detected in sample MC04-SS01-001.3-080621 (lab sample 6) in SDG 500-12177 at 
a level just above 5x RL (54 ug/Kg).  The result on the confirmation column was 7 ug/Kg, a 
percent difference of 87%.  The result is qualified as JP87 per the above procedure. 
 
There is significant interference in these chromatograms.  Professional judgment is that the lower 
value should have been reported in this instance. 
 
All other results are less than 5x RL. 
 
XI. COMPOUND QUANTITATION AND REPORTED CRQLS 
A. Raw data examination verified that all sample results were correctly calculated.   
Yes __X__   No____   NA_____ 
Per the 10% raw data review, conducted on SDG 500-12177 for 8081A and on 500-6487 for 8082. 
 
B. The chromatograms and general system performance were acceptable for all instruments and 
analytical systems. 

Yes ___X__   No____   
Per the 10% raw data review, conducted on SDG 500-12177 for 8081A and on 500-6487 for 8082. 
 
XII. OVERALL ASSESSMENT OF THE CASE 
 
Data comply with the required methods.  Data are fully usable for project purposes with 
consideration of the following qualifications or comments.   
 
Chain of Custody and Sample Condition: 
The project manager is informed of the following and the chains are being completed for the 
project record. 
 
There is a gap between relinquished and received without a FedEx air bill number. The laboratory 
has verified that shipping information is available for all courier services and these records are available upon 
request. 
 
500-6548:  Change to the body of the chain of custody without initials. 
500-6487:  Narrative states:  “Samples P-12 used the IDs on the bottles, the COC has the same ID 
for both.” 
 



PSRFt1GC0808 Page 6 of 6 

Field Duplicates: 
One field duplicate was present in the data set.  Results met the criteria. 
 
Second Column Confirmation: 
4,4’-DDE was detected on sample MC04-SS01-001.3-080621 (lab sample 6) in SDG 500-12177 at 
a level just above 5x RL (54 ug/Kg).  The result on the confirmation column was 7 ug/Kg, a 
percent difference of 87%.  The result is qualified as JP87 per the above procedure. 
 
There is significant interference in these chromatograms.  Professional judgment is that the lower 
value should have been reported in this instance. 
 
All other results are less than 5x RL. 
 
The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 

Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control.   

Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 

Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 

Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 100 percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 

Precision was monitored through the use of data from field duplicates. Precision was in control. 
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INORGANIC DATA QUALITY REVIEW REPORT 
METALS BY ICP SW-846 METHOD 6010B AND MERCURY BY CVAA  SW-846 METHOD 
7471A 
 
 

SDG 500-6487-1, 500-6519-1, 500-12177-1 

PROJECT Riverfront Superfund Site OU2/6  – Task 1 Soil Investigation for Parsons, IL 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Soil & Water SAMPLING DATE (mo/yyyy) September 2007 & 
June 2008 

NO. OF SAMPLES  4 (S), 1 (S), 1 (S) = 6 soils 
1 (W) = 1 aqueous sample 

ANALYSES REQUESTED SW-846 6010B and SW-846 7471A 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included Yes  No × 
 

Contractual Violations Yes  No × 
 

The project QC, the EPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Review 2002, and the SW-846 Methods and laboratory SOPs have been referenced by the reviewer to 
perform this data validation review.  The EPA qualifiers have been expanded to include a descriptor code 
and value to define QC violations and their values, per the approval of the Project Manager.  Per the 
Scope of Work, the review includes validation of all calibrations, chains of custody, and QC forms 
referencing the above documents.  All of the data are also further reviewed for the calculation algorithms 
and submitted continuing calibration blanks as determined by the Project Manager.  General comments 
regarding the data/analytical quality are included in the review when raw data are submitted. 
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I. DELIVERABLES 

All deliverables were present as specified in the Statement of Work (SOW) or project contract. 

Yes × No  
 
The following are noted for clarification: 
Data were submitted for the soil samples for the ICP analysis of Arsenic, Barium, Cadmium, Chromium, 
Lead, Selenium, Silver and Zinc.  Mercury was analyzed by Cold Vapor AA. 
Data were submitted for the aqueous sample for the ICP analysis of Iron. 
SDG 500-6487-1 was used for the full raw data review (Level IV). 

II. CALIBRATIONS 

A. All initial instrument calibrations were performed as defined in the SOW or project contract.  All 
correlation coefficients of the 3 point curves were > 0.995. 

Yes × No  N/A  
 
B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards 
were analyzed at the required frequency.  

Yes × No  
 
Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were 
met for client samples. 

C. The ICV and CCV standard percent recovery results were within the required control limits of 90.0 – 
110.0% (80 – 120 % for mercury). 

Yes × No  
 
III. CRDL STANDARDS 

The 2 × CRDL standards were analyzed as required in the SOW. 

Yes × No  N/A  
 
IV. BLANKS 

The highest blank associated with any particular analyte is used for the qualification process and is the 
value entered after the “B” blank descriptor. 

A. The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were analyzed at the 
required frequency. 

Yes × No  N/A  
 
Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies 
were met for client samples. 

B. The ICB and CCB results were within the required control limits. 

Yes × No  N/A  
 
This is done as part of the 10% review of the raw data. 
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C. All analytes in the Leach Blank were less than the CRDL or less than 2 × the instrument detection 
limit (IDL or MDL), whichever is lower. 

Yes  No  N/A × 
 
No TCLP analysis was performed. 

V. PREPARATION OR METHOD BLANKS 

A. Preparation or Method blanks were prepared and analyzed at the required frequency. 

Yes × No  
 
B. All analytes in the Preparation or Method Blank were less than the CRDL or less than the MDL, 
whichever is lower. 

Yes  No × 
 
Analytes were found in the Method Blanks but the levels were such (result greater than 5 × blank) that 
qualification was not required. 

C. Field, trip, decon rinse or other Field Blanks are contained and identified in the package. 

Yes  No × N/A  
 
No Field Blanks were identified for the metals analysis. 

D. The reported results for the Field Blanks are less than the CRDL or less than the MDL, whichever is 
lower. 

Yes  No  N/A × 
 
VI. A.  ICP INTERFERENCE CHECK SAMPLE 

A. The Interference Check Sample (ICS) was analyzed as required in the SOW or project contract. 

Yes × No  N/A  
 
B. The ICS percent recovery results were reported for all required ICS analytes and were within the 
required control limits of 80.0 – 120.0%. 

Yes × No  N/A  
 
C. ICP analysis results for analytes not required to be present in a given ICS standard were within 
acceptable limits. 

Yes  No  N/A × 
 
Not applicable to limited list metals. 
 
VI B.  INTERELEMENT CORRECTION FACTORS 
 

The Interelement Correction Factors are included and complete for all possible interferent analytes. 

Yes × No  N/A  
 
Review of other possible contaminants was not requested by the client.  The full Interference table was 
provided, however. 
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VII. SPIKE SAMPLE RECOVERY 

A. A Matrix (pre-digestion) Spike sample was analyzed for each digestion group and/or matrix or as 
required in the SOW. 

Yes  No × 
 

No Matrix Spike or Matrix Spike Duplicate samples were identified or included in the data 
packages. Matrix effects cannot be evaluated for these matrices unless samples of similar matrix 
were collected for other sampling events. Although the Matrix Spike/Matrix Spike Duplicates 
did not meet the 1:20 criteria, as field duplicate(s) were supplied, the matrix precision can be 
evaluated and the values were acceptable. 
B. The Matrix Spike percent recoveries were within the required control limits of 75.0 – 125.0%. 

Yes  No  N/A × 
 
C. A Post Digestion Spike was prepared and analyzed if required. 

Yes  No  N/A × 
 
D. The MS/MSD samples were client samples. 

Yes  No  N/A × 
 
VIII.   DUPLICATES 

A. Matrix (pre-digestion) Duplicate samples were analyzed at the required frequency. 

Yes  No × 
 
No Matrix Duplicate samples were identified or included in the data packages. No Matrix Duplicate 
samples were identified or included in the data packages. As a field duplicate was supplied, the matrix 
precision can be evaluated and the values were acceptable. 
 

B. The Matrix Spike Duplicate relative percent differences (RPD) were within the required control 
limits (20% for water samples or 35% for soil samples) or the Reporting Limits (RL) were met if the 
duplicate values are less than 5 × RL (CRDL Rule).  If either of the duplicate results is less than 5 × RL, 
the RPD is not used.  The QC limit (± RL for water samples or ± 2 × RL for soil samples) used is the 
difference between the original and the duplicate results. 

Yes  No  N/A × 
 
IX. LABORATORY CONTROL SAMPLE 

A. Laboratory Control Samples (LCS) were analyzed at the required frequency. 

Yes × No  
 
B. The LCS recoveries were within the required control limits of 80.0 – 120.0%. 

Yes × No  
 
 

X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA) 
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Duplicate injections were performed for all analyses and the relative standard deviations (RSD) were less 
than 20% for all reported results.  (Method of Standard Additions (MSA) requires only a single injection). 

Yes  No  N/A × 
 
Graphite furnace analysis was not conducted. 

XI. ICP SERIAL DILUTION 

A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations were 
greater than 50 × IDL. 

Yes  No × N/A  
 
Serial Dilutions were reported from a non-client sample.  Non-linear chemical or matrix effects cannot be 
evaluated  for client samples if this sample is not provided.  Only data whose values are > 50 X MDL 
would be impacted.  This can be evaluated from the edd by searching for values > 50 x MDL.  All 
arsenic, barium, chromium, lead and zinc reported results > 50 x MDL.  

B. The percent difference (% D) criteria of ± 10.0 % were met. 

Yes  No  N/A × 
 
C. The Serial Dilution analyses were on client samples. 

Yes  No  N/A × 
 
XII. INSTRUMENT DETECTION LIMITS 

A. The Instrument Detection Limits (IDL) have met the Quarterly reporting requirements. 

Yes × No  N/A  
 
This was determined to be acceptable during the contractual process. 

B. All sample results have met the required detection limits (CRDL). 

Yes × No  N/A  
 
 

XIII.   PREPARATION AND ANALYSIS LOGS 

A. All samples were prepared and analyzed within the required holding times referenced in the SOW 
(time of sample receipt to preparation/distillation). 

Yes × No  
 
No Sampling Date was given for any of the samples on page 1 of the COC for SDG 500-6519-1. The 
project manager has verified that the sample date is imbedded in the sample ID which verifies the 9/12/07 
date.  No further action is required.  The chain will be updated for this field in the project record.  The 
laboratory listed 9/12/2007 as the Date Sampled for sample 500-6519-9, but no discussion was made in 
the Report Narrative. 

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended 
holding times (time of sample collection to date of analysis). 

Yes × No  
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C. Chains of Custody (COC) 
1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross 
outs were clean and initialed. 

Yes  No × 
 
The Project Manager is informed of the following and Chains of Custody are updated for the project file: 

No courier airbill numbers were provided on any of the COC forms. The laboratory has verified that 
shipping information is available for all courier services and these records are available upon request. 
 
SDG 500-6487-1:   A cross out on page 1 of the COC was not initialed or dated.  A cross out on page 2 of 
the COC was not dated. 
SDG 500-6519-1:  No Sampling Date or Matrix Type was given for any of the samples listed on page 1 
of the COC.  Three soil samples were incorrectly listed as aqueous samples on page 2 of the COC. 
SDG 500-12177-1:  No Sampling Time was given for sample 500-12177-12. 

2. Samples were received at the required temperature and preservation. 

Yes × No  
 
XIV. FIELD QC 

A. Field QC samples (duplicates, SRMs) were identified. 

Yes × No  
 
The following Parent Sample and associated Field Duplicate were identified. 
SDG 500-6487-1 
P16-SS01-002.5-070911 and P16-SS02-002.5-070911 (500-6487-9 and -08) 

B. Field duplicates were within the guidance limit of < 35% RPD for water samples or < 50% RPD for 
soil samples.  If values are less than 5 × RL, the water limit is ± 2 × RL or the soil limit is ± 4 × RL.  The 
Project Manager will make the final determination. 

Yes × No  N/A  
 
XV. GENERAL COMMENTS 

The laboratory has complied with the requested methods and the quality of the data is acceptable and 
usable with consideration of the following comments.  No qualification has been applied.   

The following are noted for clarification: 
Data were submitted for the soil samples for the ICP analysis of Arsenic, Barium, Cadmium, Chromium, 
Lead, Selenium, Silver and Zinc.  Mercury was analyzed by CVAA. 
Data were submitted for the aqueous sample for the ICP analysis of Iron. 
SDG 500-6487-1 was used for the full raw data review which is a check of the raw data, the calibration 
blanks and transcription for 10% of the data results per the QAPP criteria. 

Qualification or Comments in Detail: 
Matrix Spikes and Duplicates 

No Matrix Spike or Matrix Spike Duplicate samples were identified or included in the data packages. 
Matrix effects and matrix precision cannot be evaluated for these matrices unless samples of similar 
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matrix were collected for other sampling events. As a field duplicate was supplied, the matrix precision 
can be evaluated and the values were acceptable. 
 

Serial Dilution 

Serial Dilutions were reported from a non-client sample.  Non-linear chemical or matrix effects cannot be 
evaluated  for client samples if this sample is not provided.  Only data whose values are > 50 X MDL 
would be impacted.  This can be evaluated from the edd by searching for values > 50 x MDL.  All 
arsenic, barium, chromium, lead and zinc reported results > 50 x MDL.  

 

Field Duplicates 

All the Field Duplicate results were within the required laboratory control limits. 
 

The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 

Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control.   

Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 

Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 

Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 100 percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 

Precision was monitored through the use of data from field duplicates. Precision was in control. 
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ORGANIC DATA QUALITY REVIEW REPORT 
VOLATILE ORGANICS SW-846 METHOD 8260B, 
SEMIVOLATILE ORGANICS SW-846 METHOD 8270C 
 
 
SDG:  VOA:  500: 6487, 6547,  6548, 6582, 6489, 6458, 12177, 6519, 6457, 6547 
        SVOA:  500: 6487, 6519, 12177 
 
PROJECT:  Riverfront Task 1 for Parsons Technology Group, IL_________________________ 
 
LABORATORY: TestAmerica, Chicago, ILL_____________________________________ 
 
SAMPLE MATRIX:  Soils and Waters SAMPLING DATE (Month/Year): September 2007; June, July, 2008 
 
ANALYSES REQUESTED:  SW-846 8260B, SW-846 8270C___________________________________  
 
SAMPLE NO.:  8260B: 101 soils and 33 waters (including 9 trip blanks and 10 equipment blanks); 8270C: 6 

soils 
 
DATA REVIEWER:  Sammy Huntington and John Huntington                                      ________________  
 
QA REVIEWER:   Diane Short and Associates Inc.  INITIALS/DATE:  ____________________________ 
     
 
Telephone Logs included     Yes____ No_ X__ 
 
Contractual Violations  Yes____ No _X___ 
 
The project Quality Assurance Project Plan (QAPP), the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Review, 1999, and the SW-846 Method 8260B and Method 8270C have 
been referenced by the reviewer to perform this data validation review.  The EPA qualifiers have been 
expanded to include a descriptor code and value to define QC violations and their values, per the approval of 
the Project Manager.  Per the Scope of Work, the review of these samples includes validation of all chains of 
custody, calibrations and QC forms referencing the QC limits in the above documents. Ten percent of the 
data are further reviewed for the calculation algorithms and submitted chromatograms and mass spectra as 
determined by the project manager.  General comments regarding the data/analytical quality are part of the 
review when raw data are submitted.   
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I.  DELIVERABLES   
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project 
contract. 
Yes __X__   No ____   
This report contains the review of SDG 6547, which contains both Task 1 and task 5 samples.  The samples in 
the 2 tasks appear to share common calibration and QC data so the review of this SDG is contained in both 
reports. 
 
The following is noted regarding Internal Standards.  For internal standards, the forms compare the sample 
internal standards with the initial calibration internal standards rather than the daily standard.  The validation 
guidance calls for comparison with the daily calibration standard.   From a validation perspective the 
laboratory should be comparing samples with the daily standard, and daily standards should be compared with 
the initial calibration.  Method 8260B and 8270C only require monitoring internal standards for the CCVs 
compared to the initial calibration.  The methods only recommend monitoring for samples and do not provide 
requirements. The actual laboratory practice is more stringent than either validation or method requirements 
and no further action is required. The primary impact of this is to cause the internal standard retention times to 
occasionally appear to be out of the acceptance window when they are not.  This is discussed in the narrative. 
 
In SDG 500-6487, the laboratory has provided two initial calibration forms for instrument MS06.  Both show 
identical calibration information and have the same data associated with them, but one states that the 
calibration was run by heated purge and one states that it was not.  The laboratory has been contacted and has 
noted that one is for waters and the other for high level methanol.  The note about heated purge is an error and 
the laboratory code will be corrected for the record.  
 
In addition, it is noteworthy that the laboratory is using an initial calibration from November of 2006 for runs 
conducted in September of 2007, nearly a year later.  It is unusual for an instrument to require no maintenance 
that would necessitate recalibration for that long.  There is no requirement that recalibrations be done in a 
specific timeframe, so no qualifiers are added or action required.  However, the laboratory should be able to 
support this long period of time between calibrations with a continuous record should it be necessary. The 
laboratory has verified that it can provide such records.  
 
B. Chain of Custody Documentation was complete and accurate.   
Yes __X__   No ____  
The project manager is informed of the following and the chains are being completed for the project 
record. 
 
There is a gap between relinquished and received without a FedEx air bill number. The laboratory has 
verified that shipping information is available for all courier services and these records are available upon 
request. 
 
500-6548:  Change to the body of the chain of custody without initials. 
500-6487:  Narrative states:  “Samples P-12 used the ID’s on the bottles, the COC has the same ID for both.” 
 
C. Samples were received at the required temperature, preservation and intact with no bubbles. 
Yes _X__ No ___     
 
II.   ANALYTICAL REPORT FORMS 
A.  The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __X__   No___   
 
B. Holding Times  
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1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or 
extraction and from extraction to analysis). 
Yes ___X__   No____    
 
2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from time 
of sample collection VOA, 7 days to extraction SVOA). 
Yes __X__   No ____ 
 
III. INSTRUMENT CALIBRATION - GC/MS 
A. Initial Calibration  
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all 
analyses met the contract criteria of >0.05. 
Yes __X__   No ___ NA____      
 
2a. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for the 
CCCs. 

Yes _X__   No ____ NA____ 
 
2b. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for all other 
compounds or a regression curve was used.  
Yes __X_    No ___ NA____ 
 
3. The 12 hour system Performance Check was performed as required in SW-846 including a check 
for column degradation (DDT breakdown < 20%).  
Yes _X__ No_____ NA____   
 
B. Continuing Calibration 
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 
0.05 were met  
Yes _____   No __X__ NA____   
 
Acetone gave a low response factor (0.032) in one CCV.  The associated sample results are qualified as 
JC.032 if acetone is detected, RC.032 if acetone is not detected due to the potential for low bias and false 
negatives. 
 
2. The percent difference (%D) limits of + 25% were met. 
Yes ____   No ___X ___   NA___ 
 
Method 8260B: A number of CCVs had %D values out of the 25% validation limit. The outliers observed are 
in the table below.  A negative sign indicates that the %D is indicative of a high bias. Only detected data are 
qualified as only detected data are quantitated.  Data would only be qualified if the response factor was out 
indicating that the compound was not detectable at lower limits.  This is not the case for any of these 
compounds except for one acetone which has already been qualified for low response. 
Method 8270C:  All %Ds are in control. 
 

SDG CCV Date Lab Sam # Analyte RRF %D Qualifier 
6487 9/18/07 9:34 3,5,811,12,13,14RE Carbon disulfide  -39.5 None, ND 

   Bromoform  -30.0 None, ND 
6548 9/24/07 9:46 3,10,12 Acetone  43.7 None, ND 

   Carbon disulfide  -30.2 None, ND 
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SDG CCV Date Lab Sam # Analyte RRF %D Qualifier 
   cis-1,3-Dicloropropene  -25.6 None, ND 
   trans-1,3-Dicloropropene  -25.9 None, ND 
   Bromoform  -30.8 None, ND 
 9/19/07 8:05 1,2,4-9,11 All in control   None 

6489 9/17/07 9:51 1-9 Carbon disulfide  -29.1 None, ND 
   Bromoform  -27.4 None, ND 

6582 9/24/07 9:46 10 Acetone  43.7 None, ND 
   Carbon disulfide  -30.2 None, ND 
   cis-1,3-Dicloropropene  -25.6 None, ND 
   trans-1,3-Dicloropropene  -25.9 None, ND 
   Bromoform  -30.8 None, ND 

12177 6/25/08 0:04 1,2,4-7,4RE,4REE Carbon disulfide  -46.5 JC47 detect
 7/2/08 10:52 3 Acetone .032  RC.032 

6457 9/20/07 8:04 5,6 Acetone  34.7 JC35 
detects 

 9/19/07 14:19 4 Chloromethane  -27.3 None, ND 
   Carbon disulfide  28.0 None, ND 

6458 9/19/07 14:19 8RE Chloromethane  -27.3 None, ND 
   Carbon disulfide  28.0 None, ND 

 
 
IV. GC/MS INSTRUMENT PERFORMANCE CHECK 
The BFB or DFTPP performance check was injected once at the beginning of each 12-hour period and 
relative abundance criteria for the ions were met. 
Yes __X__   No____ NA____     
 
V. INTERNAL STANDARDS 
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were 
within the required windows. 
Yes ____   No __X__   NA____ 
Method 8260B: 
Internal standard areas were out of limits for the following samples: 
SDG 500-6487:  Lab sample 3 ; IS1 = 45%, IS2=49%;   lab sample 12 IS4 = 43%. 
SDG 500-6582: Lab sample 6 (reanalyzed - reanalysis in control, no qualifiers needed).   
 
The internal standard method is intended to compensate for variability in absolute response.  This assumes that 
the internal standard and the associated targets vary approximately in the same manner.  When the internal 
standard absolute response varies by more than the validation limits, the potential for bias (either high or low) 
can become more likely. Thus for variability such as that shown above, the associated targets are qualified as 
JI#, where # is the internal standard recovery.  The direction of the bias cannot be inferred from the bias of the 
internal standard, because the effect is significant enough that it may be producing discernibly different 
behavior for the targets depending on the cause of the behavior.  For this reason both detected and non-
detected results are qualified. For sample 6487#3, the average of the IS recoveries has been used as the # in 
the qualifier.   
 
Method 8270C:  
Internal standard areas are in control. 
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VI. SURROGATE 
Surrogate spikes were analyzed with every sample. 
Yes __X__   No____ 
 
And met the recovery limits defined in the current contract, which are the current laboratory limits. 
Yes _____   No __X___  
8260B:  All surrogates are in control except for one elevated recovery shown in the table below.  No qualifiers 
are added because the potential bias is high and no targets are detected. 
 
8270C:  All surrogates are in control. 
 

Method SDG Lab 
Sample ID 

Client Sample ID Surrogate Results Dil Qualifiers 

8260B 500-6548 -12 B10-EB01-070913 Dibromofluoromethane 123 1 None, ND  

 
VII.   MATRIX SPIKE/MATRIX SPIKE DUPLICATE  
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and for 
every 20 samples or for every matrix, whichever is more frequent. 
Yes ____   No __X__   
Method 8260B:  There is one MS/MSDs as shown in the table which does not meet the 20 to 1 ratio criterion. 
Method 8270C:  There is one MS/MSDs which does meet the 20 to 1 ratio criteria. 
 

Method Client Sample ID (Parent) Lab Sample ID 
8260B MC1-SS01-000.8-080621 500-12177-4 
8270C P14-SS01-003.0-070911 500-6487-4 

 
B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current 
laboratory control chart limits. 
Yes ___   No __X__NA ____ 
 
8260B:  There are several elevated recoveries and one low recovery in the MS/MSD.  The qualifiers added are 
summarized in the table below.  Since no detections were associated with the elevated recoveries, no qualifiers 
are added.   
 
8270C:  The matrix spike has numerous low recoveries.  The MSD has most of these same targets recovered 
in control.  In addition, the laboratory limits have somewhat higher lower control limits than are typical for 
this method.  Professional judgment is that there is no bias demonstrated in this case unless the recovery is out 
in both the MS and MSD. For this reason, only those targets have been qualified.  Qualifiers added are JS#, 
where # is the lowest recovery observed between the MS and MSD. 
 
Method SDG Parent 

Sample ID 
Lab 

Sample ID 
Analyte Recovery, 

MS/MSD/RPD 
Parent 

Qualifiers 
8260B 500-12177 MC1-SS01-000.8-080621 4 1,1,2,2-Tetrachloroethane 52/OK/80 JS52D80 

    1,1,2-Trichloroethane OK/121/OK None, ND 

    Bromodichloromethane OK/121/OK None, ND 

    Ethylbenzene OK/121/OK None, ND 

    Styrene OK/122/OK None, ND 

    Trichloroethene 175/141/OK None, ND 

    Xylenes, Total OK/121/OK None, ND 
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Method SDG Parent 
Sample ID 

Lab 
Sample ID 

Analyte Recovery, 
MS/MSD/RPD 

Parent 
Qualifiers 

8270C 500-6487 P14-SS01-003.0-070911 7 1,2,4-Trichlorobenzene 58/OK/OK None 

    1,2-Dichlorobenzene 53/OK/OK None 

    1,3-Dichlorobenzene 50/OK/OK None 

    1,4-Dichlorobenzene 51/OK/OK None 

    2,2'-oxybis[1-chloropropane] 48/OK/OK None 

    2,4,5-Trichlorophenol 62/OK/OK None 

    2,4-Dichlorophenol 60/OK/OK None 

    2,6-Dinitrotoluene 62/OK/OK None 

    2-Chloronaphthalene 56/64/OK JS56 

    2-Chlorophenol 55/OK/OK None 

    2-Methylphenol 57/OK/OK None 

    2-Nitroaniline OK/53/OK None 

    2-Nitrophenol 61/OK/OK None 

8270C 500-6487 P14-SS01-003.0-070911 7 4,6-Dinitro-2-methylphenol 26/51/66 JS26D66 

8270C 500-6487 P14-SS01-003.0-070911 7 4-Bromophenyl phenyl ether 60/OK/OK None 

    4-Chloro-3-methylphenol 59/OK/OK None 

    4-Chlorophenyl phenyl ether 59/OK/OK None 

    Acenaphthene 53/62/OK JS53 

    Acenaphthylene 63/55/OK JS55 

    Anthracene 57/OK/OK None 

    Bis(2-chloroethoxy)methane 58/OK/OK None 

    Bis(2-chloroethyl)ether 48/OK/OK None 

    Bis(2-ethylhexyl) phthalate 64/OK/OK None 

    Butyl benzyl phthalate 66/OK/OK None 

    Carbazole 66/59/OK JS59 

    Dibenzofuran 56/OK/OK None 

    Diethyl phthalate 58/63/OK JS58 

    Dimethyl phthalate 66/59/OK JS59 

    Di-n-butyl phthalate 62/67/OK JS62 

    Fluoranthene 60/OK/OK None 

    Fluorene 56/OK/OK None 

    Hexachlorobenzene 61/OK/OK None 

    Hexachlorocyclopentadiene 15/OK/OK None 

    Hexachloroethane 46/OK/OK None 

    Isophorone 46/52/OK JS46 

    Naphthalene 53/OK/OK None 

    Nitrobenzene 57/OK/OK None 

    N-Nitrosodi-n-propylamine 51/OK/OK None 

    N-Nitrosodiphenylamine 56/61/OK JS56 

    Pentachlorophenol 42/OK/OK None 
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Method SDG Parent 
Sample ID 

Lab 
Sample ID 

Analyte Recovery, 
MS/MSD/RPD 

Parent 
Qualifiers 

    Phenanthrene 63/56/OK JS56 

    Phenol 55/OK/OK None 

 
C.  The MSD relative percent differences (RPD) were within the defined contract limits. 
Yes ___   No __X___NA____ 
8260B:  The low recovery in the MS is associated with an MSD which is in control.  Therefore the RPD is out 
of limits at 80% and the parent result is qualified as JD80 to indicate that the variability is greater than typical 
for this analyte. 
8270C:  One target was out of the RPD limit at 66%.  This compound was qualified as JD66 since the 
recovery was also out in the MS and MSD. 
 
D. The MS/MSD were client samples. 
Yes _X__   No ____NA ____ 
 
VIII. LABORATORY CONTROL SAMPLE 
A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples. 
Yes __X__ No ____ 
All target compounds reported were spiked.  
 
B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as a 
reference or laboratory-specific limits for this matrix are defined). 
Yes ___ No __X___ 
8260B: Methyl isobutyl ketone and Vinyl chloride have outliers for LCS recovery.  All other recoveries are in 
control.  The vinyl chloride recovery is elevated, as are all methyl isobutyl ketone recoveries except for one.  
Qualifiers are not added for the high recoveries since associated samples have no detections for the impacted 
target compound.  The low recovery is qualified JL61 for all associated samples, where the recovery in the 
LCS was 61%.  Such results could be biased low proportional to the recovery. 
 
The laboratory also runs LCS duplicates and has flagged a number of analytes, particularly acetone, when the 
RPD in the LCSD is not in control. Such outliers do not receive validation qualifiers if both recoveries are in 
control, which is the case.  
 
8270C:  All LCS recoveries are in control. 
 

Method SDG Batch Analyte Recovery Qualifiers 
8260B 500-6487 22714 Methyl isobutyl ketone 130 None, ND 

 500-6489 22714 Methyl isobutyl ketone 130 None, ND 
 500-6519 22809 Methyl isobutyl ketone 61 JL61 
 500-6547 23168 Methyl isobutyl ketone 137 None, ND 
  23285 Methyl isobutyl ketone 137 None, ND 
 500-6548 23161 Methyl isobutyl ketone 141 None, ND 
  23161 Vinyl chloride 139 None, ND 

 
IX. BLANKS  
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis. 
Yes __ X __   No ____ 
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B. No blank contamination was found in the Method Blank. 
Yes __ X __   No ____ 
 
C. If Field Blanks were identified, no blank contamination was found.  
Yes ____   No __X___    
Method 8260B: There are nine trip blanks and ten equipment blanks.  Chloromethane was detected in two of 
these, and acetone in one.  The only detection requiring a qualifier was the acetone detected in an equipment 
blank, which was associated with a sample having acetone detected at < 10x the equipment blank level.  The 
sample result is qualified as UFB#, where # is the acetone level in the equipment blank.  The result should be 
regarded as a non-detect. 
Method 8270C:  No field blanks were present.   
 

Method SDG Field Blank Lab Sample 
ID 

Detections Qualifiers 

8260B 500-12177 MC01-TB01-080621 500-12177-12 None None 

  MC3-EB01-080621 500-12177-11 acetone 15; 
chloromethane 

1.4  

Associated acetone 
detection UFB15, 

chloromethane ND 
 500-6457 T14-TB01-000.0-070910 500-6457-12 None None 

 500-6458 R17-TB01-000.0-070910 500-6458-13 None None 

 500-6487 P14-EB01-000.0-070911 500-6487-2 None None 

  P16-TB01-000.0-070911 500-6487-1 None None 

 500-6489 P6-EB01-000.0-070911 500-6489-10 None None 

  P8-TB01-000.0-070911 500-6489-11 None None 

 500-6519 C6-EB01-000.0-070912 500-6519-4 chloromethane 
1.2 

None, ND 

  C6-TB01-000.0-070912 500-6519-1 None None 

  E2-EB01-000.0-070912 500-6519-14 None None 

 500-6547 F10-TB01-000.0-070913 500-6547-17 None None 

  K10-EB01-000.0-070913 500-6547-5 None None 

  MH156-EB01-070913 500-6547-6 None None 

 500-6548 B10-EB01-070913 500-6548-12 None None 

  E6-TB01-000.0-07913 500-6548-3 None None 

 500-6582 M10-EB01-070914 500-6582-2 None None 

   500-6582-1 None None 

  T10-EB01-070914 500-6582-3 None None 

 
X. FIELD QC  
If Field duplicates were identified, they met a guidance RPD of < 35% for water or < 50% for soils. For values 
reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for soils).  Data 
are not qualified for field duplicates as these are evaluated for the total project by the client. 
Yes ___   No __X__ NA_____    
8260B:  There are 9 field duplicates.  There are a few deviations from the limits above as shown in the table.  
This may indicate sample inhomogeneity.  Particularly for SDG 6487 for the P16-SS samples, the 
tetrachloroethane is reported at a 10 fold dilution (23000)  in the parent and at 1x (1700) in the dup.  As the 
RL for PCE is 50, the 1700 value may have exceeded, or been near the linear range of the instrument, but was 
not reported as such.  This can also lead to inaccurate readings.  
8270C:  All detections are low-level, and the duplicate meets the limits imposed. 
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Method SDG Matrix Field Duplicate Parent Sample Observations 
8260B 6519 Soil B4-SS02-001.0-070912 B4-SS01-001.0-070912 OK 
8260B 6547 Soil F10-SS02-008.5-070913 F10-SS01-008.5-070913 OK 
8260B 6547 Water H10-GW02-006.4-070913 H10-GW01-006.4-070913 RPD for tetrachloroethene 

53% 
8260B 6582 Soil M10-SS02-004.9-070914 M10-SS01-004.9-070914 OK 
8260B 6487 Soil P15-SS02-000.5-070911 P15-SS01-000.5-070911 OK 
8260B 6487 Soil P16-SS02-002.5-070911 P16-SS01-002.5-070911 RPD  Tetrachloroethene 173% 

TCE  Parent 140, dup ND 
8260B 6457 Soil Q17-SS02-000.5-070910 Q17-SS01-000.5-070910 OK 
8260B 6489 Soil R8-SS02-009.3-070911 R8-SS01-009.3-070911 Tetrachloroethene in sample 

22, duplicate ND 
8260B 6582 Soil T10-SS02-002.0-070914 T10-SS01-002.0-070914 OK 
8270C 6487 Soil P16-SS02-002.5-070911 P16-SS01-002.5-070911 OK 

 
XI. SYSTEM PERFORMANCE 
A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and 
analytical systems. 
Yes _X__   No____ NA____  
8260B:  This is conducted on 10% basis, using SDG 500-6458 and 500-6548. 
8270C:  This is conducted on a 10% basis, using SDG 500-6487. 
  
B. The suggested EQLs for the sample matrices in this set were met. 
Yes __X__ No____ NA____ 
Five samples have been reported with dilutions of up to 10x for PCE (tetrachloroethane).  The EDD 
does not report the 1x result for PCE, only the 10x result, which is acceptable. All other compounds 
are reported as required at the lowest dilution with the exception of 12177-6 (MC04-SS01-001.3-
080621) which is reported only at the elevated dilution for all compounds.  The lowest acceptable 
dilution should be reported and the laboratory did not clarify why the lower dilution was not reported. 
 
XII. TCL COMPOUNDS 
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms 
(RIC) were evaluated for all detected compounds.   
Yes __X__   No____   NA____ 
8260B:  This is conducted on 10% basis, using SDG 500-6458 and 500-6548.  There is very little interference 
in these chromatograms and mass spectra.  Matches with target mass spectra are good, with the exception of 
2-butanone.  In this case the library mass spectrum is primarily of one of the cis-1,2-dichloroethene, which co-
elutes with 2-butanone and the peaks for 2-butanone are obscured.  The detected target is clearly 2-butanone 
based on its published mass spectrum. 
 
8270C:  This is conducted on a 10% basis, using SDG 500-6487.  Significant interference from late-eluting 
hydrocarbons is present in these chromatograms and mass spectra.  However, the laboratory has properly 
background-subtracted and the mass spectra and retention times are within acceptance windows for a match to 
targets. 
 
B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each 
internal standards quantitation set. 
Yes __X__   No____ NA____ 
8260B:  This is conducted on 10% basis, using SDG 500-6458 and 500-6548. 
8270C:  This is conducted on a 10% basis, using SDG 500-6487. 
 
XIII. TENTATIVELY IDENTIFIED COMPOUNDS 
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TICs were properly identified and met the library identification criteria. 
Yes____   No____ NA__X__ 
No TICs reported or requested. 
 
XIV. OVERALL ASSESSMENT OF THE CASE   
 
The laboratory has complied with the requested method. Data are fully usable after consideration of 
qualifiers.   
 
Deliverables: 
The following is noted regarding Internal Standards.  For internal standards, the forms compare the sample 
internal standards with the initial calibration internal standards rather than the daily standard.  The validation 
guidance calls for comparison with the daily calibration standard.   From a validation perspective the 
laboratory should be comparing samples with the daily standard, and daily standards should be compared with 
the initial calibration.  Method 8260B and 8270C only require monitoring internal standards for the CCVs 
compared to the initial calibration.  The methods only recommend monitoring for samples and do not provide 
requirements. The actual laboratory practice is more stringent than either validation or method requirements 
and no further action is required. The primary impact of this is to cause the internal standard retention times to 
occasionally appear to be out of the acceptance window when they are not.  This is discussed in the narrative. 
 
In SDG 500-6487, the laboratory has provided two initial calibration forms for instrument MS06.  Both show 
identical calibration information and have the same data associated with them, but one states that the 
calibration was run by heated purge and one states that it was not.  The laboratory has been contacted and has 
noted that one is for waters and the other for high level methanol.  The note about heated purge is an error and 
the laboratory code will be corrected for the record.  
 
In addition, it is noteworthy that the laboratory is using an initial calibration from November of 2006 for runs 
conducted in September of 2007, nearly a year later.  It is unusual for an instrument to require no maintenance 
that would necessitate recalibration for that long.  There is no requirement that recalibrations be done in a 
specific timeframe, so no qualifiers are added or action required.  However, the laboratory should be able to 
support this long period of time between calibrations with a continuous record should it be necessary. The 
laboratory has verified that it can provide such records.  
 
Chain of Custody and Sample Condition: 
The project manager is informed of the following and the chains are being completed for the project 
record. 
 
There is a gap between relinquished and received without a FedEx air bill number. The laboratory has 
verified that shipping information is available for all courier services and these records are available upon 
request. 
 
500-6548:  Change to the body of the chain of custody without initials. 
500-6487:  Narrative states:  “Samples P-12 used the ID’s on the bottles, the COC has the same ID for both.” 
 
Continuing Calibrations: 
Method 8260B: Acetone gave a low response factor (0.032) in one CCV.  The associated sample results are 
qualified as JC.032 if acetone is detected, RC.032 if acetone is not detected due to the potential for low bias 
and false negatives. 
A number of CCVs had %D values out of the 25% validation limit. The outliers observed are in the table in 
the text.  A negative sign indicates that the %D is indicative of a high bias. Data would only be qualified if the 
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response factor was out indicating that the compound was not detectable at lower limits.  This is not the case 
for any of these compounds except for one acetone which has already been qualified for low response. 
 
Method 8270C:  All %Ds are in control. 
 
Internal Standards: 
Method 8260B: 
Internal standard areas were out of limits for the following samples: 
SDG 500-6487:  Lab sample 3 IS1 = 45%, IS2=49%;   lab sample 12 IS4 = 43%. 
SDG 500-6582: Lab sample 6 (reanalyzed -  reanalysis in control, no qualifiers needed).   
 
The internal standard method is intended to compensate for variability in absolute response.  This assumes that 
the internal standard and the associated targets vary approximately in the same manner.  When the internal 
standard absolute response varies by more than the validation limits, the potential for bias (either high or low) 
can become more likely. Thus for variability such as that shown above, the associated targets are qualified as 
JI#, where # is the internal standard recovery.  The direction of the bias cannot be inferred from the bias of the 
internal standard, because the effect is significant enough that it may be producing discernibly different 
behavior for the targets depending on the cause of the behavior.  For this reason both detected and non-
detected results are qualified. 
 
Method 8270C:  
Internal standard areas are in control. 
 
Surrogates: 
8260B:  All surrogates are in control except for one elevated recovery shown in the table within the body of 
this report.  No qualifiers are added because the potential bias is high and no targets are detected. 
 
8270C:  All surrogates are in control. 
 
Field Blanks: 
Method 8260B: There are nine trip blanks and ten equipment blanks.  Chloromethane was detected in two of 
these, and acetone in one.  The only detection requiring a qualifier was the acetone detected in an equipment 
blank, which was associated with a sample having acetone detected at < 10x the equipment blank level.  The 
sample result is qualified as UFB#, where # is the acetone level in the equipment blank.  The result should be 
regarded as a non-detect. 
Method 8270C:  No field blanks were present.   
 
LCS Recoveries: 
8260B: Methyl isobutyl ketone and vinyl chloride have outliers for LCS recovery.  All other recoveries are in 
control.  The vinyl chloride recovery is elevated, as are all methyl isobutyl ketone recoveries except for one.  
Qualifiers are not added for the high recoveries since associated samples have no detections for the impacted 
target compound.  The low recovery is qualified JL61 for all associated samples, where the recovery in the 
LCS was 61%.  Such results could be biased low proportional to the recovery. 
 
The laboratory also runs LCS duplicates and has flagged a number of analytes, particularly acetone, when the 
RPD in the LCSD is not in control. Such outliers do not receive validation qualifiers if both recoveries are in 
control, which is the case.  
 
8270C:  All LCS recoveries are in control. 
 
Matrix Spikes: 
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8260B:  There are several elevated recoveries and one low recovery in the MS/MSD.  The qualifiers added are 
summarized in the table below.  Since no detections were associated with the elevated recoveries, no qualifiers 
are added.   
 
The low recovery in the MS is associated with an MSD which is in control.  Therefore the RPD is out of limits 
at 80% and the parent result is qualified as JD80 to indicate that the variability is greater than typical for this 
analyte. 
 
8270C:  The matrix spike has numerous low recoveries.  The MSD has most of these same targets recovered 
in control.  In addition, the laboratory limits have somewhat higher lower control limits than are typical for 
this method.  Professional judgment is that there is no bias demonstrated in this case unless the recovery is out 
in both the MS and MSD. For this reason, only those targets have been qualified.  Qualifiers added are JS#, 
where # is the lowest recovery observed between the MS and MSD. 
 
One target was out of the RPD limit at 66%.  This compound was qualified as JD66 since the recovery was 
also out in the MS and MSD. 
 
Field Duplicates: 
8260B:  There are 9 field duplicates.  There are a few deviations from the limits above as shown in the table 
within the body of this report.  This may indicate sample inhomogeneity. Particularly for SDG 6487 for the 
P16-SS samples, the tetrachloroethane is reported at a 10 fold dilution (23000)  in the parent and at 1x (1700) 
in the dup.  As the RL for PCE is 50, the 1700 value may have exceeded, or been near the linear range of the 
instrument, but was not reported as such.  This can also lead to inaccurate readings.  
 
8270C:  All detections are low-level, and the duplicate meets the limits imposed. 
 
Target Compound Identification: 
8260B:  This is conducted on 10% basis, using SDG 500-6458 and 500-6548.  There is very little interference 
in these chromatograms and mass spectra.  Matches with target mass spectra are good, with the exception of 
2-butanone.  In this case the library mass spectrum is primarily of one of the cis-1,2-dichloroethene, which co-
elutes with 2-butanone and the peaks for 2-butanone are obscured.  The detected target is clearly 2-butanone 
based on its published mass spectrum. 
 
8270C:  This is conducted on a 10% basis, using SDG 500-6487.  Significant interference from late-eluting 
hydrocarbons is present in these chromatograms and mass spectra.  However, the laboratory has properly 
background-subtracted and the mass spectra and retention times are within acceptance windows for a match to 
targets. 
 
Sample Dilutions: 
Five samples have been reported with dilutions of up to 10x for PCE (tetrachloroethane).  The EDD 
does not report the 1x result for PCE, only the 10x result, which is acceptable. All other compounds 
are reported as required at the lowest dilution with the exception of 12177-6 (MC04-SS01-001.3-
080621) which is reported only at the elevated dilution for all compounds.  The lowest acceptable 
dilution should be reported and the laboratory did not clarify why the lower dilution was not reported. 
 

The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
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Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control.   

Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 

Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 

Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since only 2 data points have reported results that are qualified as 
unusable (rejected) the overall completeness for the sampling event is rounded to 100 percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 

Precision was monitored through the use of data from field duplicates. Precision was in control. 

 
 



TASK 2B – DIRECT-PUSH SAMPLING
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ORGANIC DATA QUALITY REVIEW REPORT 
VOLATILE ORGANICS BY SW-846 METHOD 8260B 
 
 

SDG 500-11379-1, 500-11381-1, 500-11402-1, 500-18318-1, 500-18367-1 

PROJECT Riverfront Superfund Site – Task 2b for Parsons Technology, IL 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Water SAMPLING DATE (mo/yyyy) May 2008 & 
Apr 2009 

NO. OF SAMPLES  
5 (W), 2 (W), 2 (W), 8 (W), 5 (W) = 22 aqueous samples, including 4 trip 
blanks 

ANALYSES REQUESTED SW-846 8260B 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included Yes____ No_ X__ 
 
Contractual Violations  Yes____ No _X__ 
 
The project Quality Assurance Project Plan (QAPP), the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Review, 1999, and the SW-846 Method 8260B  has been referenced 
by the reviewer to perform this data validation review.  The EPA qualifiers have been expanded to 
include a descriptor code and value to define QC violations and their values, per the approval of the 
Project Manager.  Per the Scope of Work, the review of these samples includes validation of all chains of 
custody, calibrations and QC forms referencing the QC limits in the above documents.  Ten percent of the 
data are further reviewed for the calculation algorithms and submitted chromatograms and mass spectra as 
determined by the Project Manager.  General comments regarding the data/analytical quality are part of 
the review when raw data are submitted. 
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I. DELIVERABLES 

A.  All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project 
contract. 
Yes __X__   No ____ 
 
The following are noted for clarification: 
Data were submitted for the aqueous samples for Volatile Organic (VOA) analyses.  Four of the aqueous 
samples were designated as trip blanks.  QC Prep Batch 500-38849 in SDG 500-11379-1 was used for the 
full raw data review (Level IV) for the VOA analyses. 

B.  Chain of Custody Documentation was complete and accurate. 
Yes __X__   No____ 
 
The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
The Client Sample ID for Lab Sample 500-11379-6 was incorrectly listed on the laboratory report forms 
as “CSN2-GW01-027.4-080515.”  The Client Sample ID given on the COC for SDG 500-11379-1 is 
“CSN2-GW01-027.4-080514.”  Any reference to Lab Sample 500-11379-6 in this report will use the 
COC designation. 

C.  Samples were received at the required temperature, preservation and intact with no bubbles. 
Yes __X__   No ____ 
 
II. ANALYTICAL REPORT FORMS 

A.  The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __X__   No___ 
 
B.  Holding Times 
1. The contract holding times were met for all analyses (time of sample receipt to time of analysis (VOA) 
or extraction (SVOA), and time from extraction to analysis). 
Yes __X__   No____ 
 
2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from 
time of sample collection for VOA or 7 days to time of extraction for SVOA). 
Yes __X__   No ____ 
 
III. INSTRUMENT CALIBRATION - GC/MS 

A.  Initial Calibration 
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all 
analyses met the contract criteria of > 0.05. 
Yes ____   No ___X ___   NA___ 
 

SDG ICV Date Analyte RRF Qualifier 

500-18318-1 
4/14/2009 Acetone 0.0372 JC0.0372 detects, 

URC.0372 NDs 500-18367-1 
 
Detected data are qualified “JC#,” and undetected data “RC#”, where # is the value of the average initial 
response factors.  The data could be false non-detects if biased low due to the lack of sensitivity for the 
qualified compound. 

2a. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for the 
CCCs. 
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Yes __X__   No ___ NA____ 
 
2b. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for all 
other compounds or a regression curve was used. 
Yes __X__   No ___ NA____ 
 
3. The 12 hour System Performance Check was performed as required in SW-846 including a check for 
column degradation (DDT breakdown < 20%). 
Yes __X__   No ___ NA____ 
 
A column degradation check is not required for Method 8260. 

B.  Continuing Calibration 
1. The midpoint standard was analyzed for each analysis at the required frequency, and the QC criterion 
of RRF > 0.05 was met. 
Yes ____   No ___X ___   NA___ 
 
The RRF for Acetone in SDG 500-18367-1 did not meet the criterion, but as the associated sample results 
have been qualified based on the ICV (please refer to Section III. A. 1), no qualification has been applied. 

2. The percent difference (% D) limits of ± 25% were met. 
Yes ____   No ___X ___   NA___ 
 
Several CCVs had % D values outside of the 25% limit.  The outliers observed are presented in the 
following table.  A negative sign indicates that the % D is indicative of a high bias. 

SDG CCV Date Analyte % D Qualifier 

500-11379-1 5/27/2008 Bromomethane 31.9 None (all samples ND) 

500-11381-1 5/23/2008 
Chloroethane -28.0 None (all samples ND) 

Carbon disulfide -35.3 None (all samples ND) 

500-18318-1 4/29/2009 

Chloromethane 28.4 None (all samples ND) 

Bromomethane 33.9 None (all samples ND) 

Acetone 44.4 JC44 detects 

Methylene chloride 31.9 None (all samples ND) 

Methyl ethyl ketone 28.8 None (all samples ND) 

500-18367-1 
4/30/2009 Chloroethane 36.1 None (all samples ND) 

5/01/2009 Carbon disulfide -26.4 None (all samples ND) 
 
Data are qualified “JC#,” where # is the % D value.  The data may be biased low due to calibration 
inconsistencies. Only detected data are qualified. 

IV. GC/MS INSTRUMENT PERFORMANCE CHECK 

The BFB performance check was injected once at the beginning of each 12-hour period and relative 
abundance criteria for the ions were met. 
Yes __X__   No ___ NA____ 
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V. INTERNAL STANDARDS 

The Internal Standards met the 100% upper and -50% lower limits criteria, and the retention times were 
within the required windows. 
Yes __X__   No ___ NA____ 
 
VI. SURROGATE STANDARDS 

Surrogate spikes were analyzed with every sample. 
Yes __X__   No____ 
 
And met the recovery limits defined in the current contract, which are the current laboratory limits. 
Yes __X__   No____ 
 
VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

A.  Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples were analyzed for every analysis 
performed and for every 20 samples or for every matrix, whichever is more frequent. 
Yes __X__   No____ 
 
The following table contains the MS/MSD samples prepared and analyzed for the SDGs associated with 
this report. 

SDG Matrix Client Sample ID Lab Sample ID 

500-11379-1 Water CSN2-GW01-027.4-080514 500-11379-6 

500-18318-1 Water CSE07-GW01-029.5-090416 500-18318-5 
 
B.  The MS and MSD percent recoveries (% R) were within the limits defined in the contract, which are 
the current laboratory control chart limits. 
Yes ____   No ___X ___   NA___ 
 
The following Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries were outside the limits. 

SDG Matrix Parent Sample Analyte MS/MSD 
Recoveries Qualifier 

500-11379-
1 Water CSN2-GW01-

027.4-080514 Acetone -18/-19 JMS0 

500-18318-
1 Water CSE07-GW01-

029.5-090416 1,1,2-Trichloroethane 131/138 None (sample ND) 

 
Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Only the parent sample is qualified for organic analyses.  All data are qualified for 
low spike values.  Only detected data are qualified for high spike values.  When a spike is < 30% R, data 
are qualified “JMS#” for detected values or are rejected (“RMS#”) for samples with non-detect values.  A 
low Matrix Spike recovery indicates a possible low bias to the reported result.  A high Matrix Spike 
recovery indicates a potential high bias.  When four times (4 ×) the spike amount is less than the 
concentration of the analyte in the parent sample, no qualification is required as the recovery is 
statistically invalid.  This latter condition was observed for Tetrachloroethene in SDG 500-11379-1 and in 
SDG 500-18318-1. The 4x spike is close for acetone, but still within the 4 x limit.  

C.  The MSD relative percent differences (RPD) were within the defined contract limits. 
Yes __X__   No ___ NA____ 
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D.  The MS/MSD samples were client samples. 
Yes __X__   No ___ NA____ 
 
VIII. LABORATORY CONTROL SAMPLE 

A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples. 
Yes __X__   No____ 
 
All target compounds reported were spiked. 

B.  The LCS percent recoveries were within the limits defined in the contract.  The Matrix Spike limits 
are used as a reference or laboratory-specific limits for each matrix are defined. 
Yes ____   No__X__ 
 

SDG Matrix QC Prep Lot Analyte % R Qualifier 

500-11402-1 Water 500-38520 1,1-Dichloroethane 66 UJL66 
 
Data which exceed the percent recovery (% R) limit are qualified “JL#,” where # is the value of the spike 
recovery.  Data could be biased low proportional to the spike recovery. 

IX. BLANKS 

A.  Method Blanks were analyzed at the required frequency and for each matrix and analysis. 
Yes __X__   No____ 
 
B.  No blank contamination was found in the Method Blank. 
Yes ____   No__X__ 
 
Methylene chloride was detected in the Method Blank for QC Prep Lot 500-62888 for SDG 500-18367-1, 
but as the associated samples were non-detect for this target compound, no qualification has been applied. 

C.  If Field Blanks were identified, no blank contamination was found. 
Yes __X__   No____ 
 
The trip blanks for VOA analysis were identified per the client as follows: 
SDG 500-11379-1 MW6-TB01-080514 
SDG 500-11402-1 CSN5-TB01-080516 
SDG 500-18318-1 CSE04-TB01-090415 
SDG 500-18367-1 CSE10-TB01-090417 

X. FIELD QC 

If Field duplicates were identified, they were within the guidance limit of < 30% RPD for water samples 
or < 50% RPD for soil samples.  If values are less than 5 × RL, the water limit is ± 2 × RL or the soil limit 
is ± 4 × RL (CRDL Rule).  Data are not qualified for field duplicates as these are evaluated for the total 
project by the client. 

Yes ____   No ___X ___   NA___ 
 
Field duplicates were identified as follows: 
SDG 500-11379-1 CSN2-GW01-027.4-080514 and CSN2-GW02-027.4-080514 (500-11379-6 and -4) 
SDG 500-18318-1 CSE07-GW01-029.5-090416 and CSE07-GW02-029.5-090416 (500-18318-5 and -
6) 
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SDG Matrix Parent Sample Analyte Observation 

500-11379-1 Water CSN2-GW01-027.4-
080514 

Acetone JFD35 

1,2-Dichloroethene, total PASS 

Trichloroethene PASS 

Tetrachloroethene FD55 

500-18318-1 Water CSE07-GW01-029.5-
090416 

1,2-Dichloroethene, total PASS 

Trichloroethene PASS 

Tetrachloroethene PASS 
 
XI. SYSTEM PERFORMANCE 

A.  The RICs, chromatograms, tunes and general system performance were acceptable for all instruments 
and analytical systems. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

B.  The suggested EQLs for the sample matrices in this set were met. 
Yes __X__   No ___ NA____ 
 
 Tetrachloroethene (PCE) has been diluted and reported at elevated reporting levels in several samples 
and the undiluted value for PCE is not reported for these samples (no ‘E’ laboratory flags).  All other 
compounds have been reported at the undiluted value. The PCE has been diluted to bring it into linear 
range of the instrument.  
There are also several 12 samples that are reported at dilutions of 5 to 100 for all compounds, which 
elevates the reporting limits proportionately.  These dilutions appear to have been performed due to 
matrix interferences.  Dilution is allowed per the method if clean up is not requested or possible due to the 
type of matrix interference. 

XII. TCL COMPOUNDS 

A.  The identification is accurate and all retention times, library spectra and reconstructed ion 
chromatograms (RIC) were evaluated for all detected compounds. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

B.  Quantitation was checked to determine the accuracy of calculations for representative compounds in 
each internal standards quantitation set. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

XIII. TENTATIVELY IDENTIFIED COMPOUNDS 

TICs were properly identified and met the library identification criteria. 
Yes ____   No ___ NA__X__ 
 
No TICs reported or requested. 

XIV. OVERALL ASSESSMENT OF THE CASE 
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The laboratory has complied with the requested method.  Data are fully usable after consideration of 
qualifiers. 

Deliverables 

The following are noted for clarification: 

Data were submitted for the aqueous samples for Volatile Organic (VOA) analyses.  Four of the aqueous 
samples were designated as trip blanks.  QC Prep Batch 500-38849 in SDG 500-11379-1 was used for the 
full raw data review (Level IV) for the VOA analyses. 

Chain of Custody and Holding Times 

The Project Manager is informed of the following and Chains of Custody are updated for the project file: 

The Client Sample ID for Lab Sample 500-11379-6 was incorrectly listed on the laboratory report forms 
as “CSN2-GW01-027.4-080515.”  The Client Sample ID given on the COC for SDG 500-11379-1 is 
“CSN2-GW01-027.4-080514.”  Any reference to Lab Sample 500-11379-6 in this report will use the 
COC designation. 

Initial Calibration 

Acetone data are qualified “JC#,” or “RC#” where # is the value of the average initial response factors.  
The data could be false non-detects if biased low due to the lack of sensitivity for the qualified compound. 

Continuing Calibration 

The RRF for Acetone in SDG 500-18367-1 did not meet the criterion, but as the associated sample results 
have been qualified based on the ICV (please refer to Section III. A. 1), no qualification has been applied. 
 
Several CCVs had % D values outside of the 25% limit.  The outliers observed are presented in the 
associated table.  A negative sign indicates that the % D is indicative of a high bias.  Data are qualified 
“JC#,” where # is the % D value.  The data may be biased low due to calibration inconsistencies. Only 
detected data are qualified. 

Matrix Spikes and Duplicates 

Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Only the parent sample is qualified for organic analyses.  All data are qualified for 
low spike values.  Only detected data are qualified for high spike values.  When a spike is < 30% R, data 
are qualified “JMS#” for detected values or are rejected (“RMS#”) for samples with non-detect values.  A 
low Matrix Spike recovery indicates a possible low bias to the reported result. When four times (4 ×) the 
spike amount is less than the concentration of the analyte in the parent sample, no qualification is required 
as the recovery is statistically invalid.  This latter condition was observed for Tetrachloroethene in SDG 
500-11379-1 and in SDG 500-18318-1. 

Laboratory Control Samples 

Data which exceed the percent recovery (% R) limit are qualified “JL#,” where # is the value of the spike 
recovery.  Data could be biased low proportional to the spike recovery. 

Method Blank 

Methylene chloride was detected in the Method Blank for QC Prep Lot 500-62888 for SDG 500-18367-1, 
but as the associated samples were non-detect for this target compound, no qualification has been applied. 

Field Blanks 

The trip blanks for VOA analysis were identified per the client as follows: 
SDG 500-11379-1 MW6-TB01-080514 
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SDG 500-11402-1 CSN5-TB01-080516 
SDG 500-18318-1 CSE04-TB01-090415 
SDG 500-18367-1 CSE10-TB01-090417 
 
Reporting Limits 
 
Tetrachloroethene (PCE) has been diluted and reported at elevated reporting levels in several samples and 
the undiluted value for PCE is not reported for these samples (no ‘E’ laboratory flags).  All other 
compounds have been reported at the undiluted value. The PCE has been diluted to bring it into linear 
range of the instrument.  
There are also several 12 samples that are reported at dilutions of 5 to 100 for all compounds, which 
elevates the reporting limits proportionately.  These dilutions appear to have been performed due to 
matrix interferences.  Dilution is allowed per the method if clean up is not requested or possible due to the 
type of matrix interference. 
 

Field QC 

Field duplicates were identified as follows: 
SDG 500-11379-1 CSN2-GW01-027.4-080514 and CSN2-GW02-027.4-080514 (500-11379-6 and -4) 
SDG 500-18318-1 CSE07-GW01-029.5-090416 and CSE07-GW02-029.5-090416 (500-18318-5 and -
6) 

The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
 
Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control. 
 
Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 
 
Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 
 
Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since 11 of 726  reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 98.5 percent. 
 
Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 
 
Precision was monitored through the use of data from field duplicates.  Precision was in control. 
 



 
TASK 2C – RESIDENTIAL WELL SAMPLING
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ORGANIC DATA QUALITY REVIEW REPORT 
VOLATILE ORGANICS, EPA Method 524.2 
 
SDG:   500-10072, 500-10541,  500-10929, 500-11380, 500-11671, 500-9986, 500-9940, 500-9794 
 
PROJECT:   Riverfront Superfund Site OU2/6, Task 2C Residential Wells for Parsons Technology, IL 
 
LABORATORY:  Test America Laboratories-Chicago, IL 
 
SAMPLE MATRIX:  Waters   SAMPLING DATE (Month/Year) March , April , May 2008 
 
ANALYSES REQUESTED:  Method 524.2        
 
SAMPLE NO.:    43 waters including 6 trip blanks  
 
DATA REVIEWER:  Sammy Huntington and John Huntington____________________ 
 
QA REVIEWER:   Diane Short and Associates Inc.  INITIALS/DATE:  ___________ 
     
 
Telephone Logs included     Yes____ No _X__ 
 
Contractual Violations  Yes____ No _X___ 
 
The Quality Assurance Project Plans (QAPP) , the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Review, 1999, Method 524.2 have been referenced by the reviewer 
to perform this data validation review.  The EPA qualifiers have been expanded to include a descriptor 
code and value to define QC violations and their values, per the approval of the Project Manager.  Per 
the Scope of Work, the review includes validation of all chains of custody, calibrations and QC forms 
referencing the above documents. All of the data are further reviewed for the calculation algorithm and 
submitted chromatograms and mass spectra as determined by the project manager.  General comments 
regarding the data/ analytical quality are part of the review when raw data are submitted.   
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I.  DELIVERABLES 
A. All deliverables were present as specified in the Statement of Work (SOW),  or in the project 
contract. 
Yes __X___   No__   
SDG 500-9794 has been reviewed only for the samples requested by the project manager. This review 
is an update to the August 2008 original report. 
 
B. Chain of Custody Documentation was complete and accurate. 
Yes __X__   No__ ___        
The project manager is informed of the following and the chains are being completed for the project 
record. 
 
500-10072:  There is no received signature, date or time.  There are changes to the body of the 
chain of custody without initials. 
500-10541:  There are no answers on the sample receiving checklist. 
500-11671:  There is no sample receiving checklist. 
500-11380:  There is a second received signature, date and time 4 days after the first.  There is no 
indication in the narrative of the significance of this.  The sample receipt date shown on the reports 
is the first one. 
500-9794: There are 3 chains of custody in the data package, one for fecal coliform and 2 for method 
524.2.   There is no date of receipt on one of these chains and a date of 3/1/08 on the other.  The result 
forms list 2/29/08 as the receipt date.  The project manager has been contacted and verified that the 
complete chain is in the project record.   The date on the result forms need to be updated to 3/1/08.  
This has been done manually by the reviewer. 
 
There was a gap in time between relinquished and received for all SDGs.  The samples were delivered 
by FEDEX, but there is no air bill number. The laboratory has verified that shipping information is 
available for all courier services and these records are available upon request. 
 
 
The sample receiving checklists do not include a date or time, although they are cross-referenced to the 
SDG which is noted on each chain of custody.  There is no signature on the sample receiving checklist 
although the creator of the list is indicated by name. 
 
C. Samples were received at the required temperature, preservation and intact with no bubbles. 
Yes ___   No __X___       

 
500-10929:  Stated on the Narrative:  The following samples(s) was received with headspace in the 
ample vial:  JS25-GW01-080425 and JS25-TB01-080425.  The first sample listed had one sample vial 
with headspace.  The Trip blank had headspace in both sample vials.  This information is not listed on 
the sample receiving checklist.  The trip blank results are qualified as JQ to indicate a potential bias due 
to headspace. The second vial with no headspace was chosen for the other samples. 
 
500-9794 – The exact temperature and sample condition was not noted nor the usual checklist filled 
out.  The lab provided a narrative type of list that noted all criteria were met. 
 
II.  ANALYTICAL REPORT FORMS 
A. The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __  __   No __X__   
 SDG 500-9794: the sample receipt date is incorrect and has been hand corrected by the reviewer. 
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B. Holding Times  
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis ). 
Yes __X__   No ____    
 
2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days 
from time of sample collection to analysis for VOA).   
Yes __X__   No ____ 
Samples were preserved with HCl.  Method 524.2 allows 14 days hold time when this is done.  All 
analyses were conducted in less than 14 days from sampling. 
 
III. INSTRUMENT CALIBRATION  
A. Initial Calibration  
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for 
all analyses met the contract criteria of >0.05.  
Yes ____   No _X__ NA____ 
All initial calibration response factors were above 0.05 except for 1,2-dibromo-3-chloropropane.  Non-
detects for this compound are qualified as RC.#, where # is the response factor.  This indicates a 
potential for false negatives due to low response. 
 

SDG ICAL Date Analyte RRF Qualifier 
500-10072 1/18/08 22:44 1,2 Dibromo-3-chloropropane .048 RC.032 

 3/21/08 23:53 1,2 Dibromo-3-chloropropane .034 RC.032 
500-10541 3/21/08 23:53 1,2 Dibromo-3-chloropropane .034 RC.032 

 
2. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for the 
CCCs . 
Yes ___   No____ NA__X__ 
Although this criterion has been met, it is not a requirement for Method 524.2. 
 
2b. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit or a 
linear curve was used and met the 0.990 limit. 
Yes __ X __   No__  NA____ 
 
C. Continuing Calibration  
1. The RRF 50 standards were analyzed for each analysis at the required frequency and the validation 
QC criteria of > 0.05 were met for GC/MS. 
Yes ____   No __ X __ NA____ 
The table in section 2 shows that a number of targets had response factors falling below 0.05 in the 
CCVs.  Where not already qualified from the initial calibration, the samples are qualified as RC# for 
non-detects, JC# for detects, where # is the response factor observed.  Such results may have a 
probability of bias or false negatives if the compound is expected to be present in the samples. 
 
2. The percent difference (%D) validation limits of + 25% were met.  
Yes _____   No__ X _   NA___ 
The method limit for %D is 30%.  This has been met in all cases.  The validation limit of 25% was not 
met in one instance for 1,2,4 and 1,2,3-trichlorobenzene and chloromethane.  These compounds are not 
detected, and the bias observed is high. Therefore there are no qualifiers applied for this.  For SDG 
500-5794, there was a calibration on 3/6/08 and only PCE was reported or reviewed from that analysis.  
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SDG CCV Date Lab Sam # Analyte %D RRF Qualifier

500-10072 3/18/08 16:07 All 1,2 Dibromo-3-chloropropane  .050 From ICAL 
 3/22/08 2:49 3,4 Bromomethane  .029 RC.029 
   1,2 Dibromo-3-chloropropane  .029 From ICAL 

500-10541 4/10/08 21:56 All 1,2 Dibromo-3-chloropropane  .027 From ICAL 
   1,2,4 Trichlorobenzene -28.7  None, ND 
   1,2,3-Trichlorobenzene -29.5  None, ND 

500-10929 5/6/08 16:03 All Bromomethane  .032 RC.032 
500-11380 5/21/08 18:53 All Bromomethane  .029 RC.029 
500-11671 5/30/08 10:04 All Bromomethane  .037 RC.037 
500-9986 3/12/08 20:14 All Bromomethane  .049 RC.049 
500-9940 3/10/08 18:59 All Bromomethane  .029 RC.029 
500-9794 3/4/08 1-11, at X1 Bromomethane  .040 RC.04 

   Chloromethane -29  None, ND 
   1,2 Dibromo-3-chloropropane  0.048 RC.048 
 3/5/08 14 – 22 Bromomethane  0.032 RC.032 
   Chloromethane  -25.6 None, ND 

 
 
IV. GC/MS INSTRUMENT PERFORMANCE CHECK 
The  BFB  performance check was injected once at the beginning of each 12-hour period and relative 
abundance criteria for the ions were met. 
Yes __X___   No____ NA____ 
 
V. INTERNAL STANDARDS 
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times 
were within the required windows. 
Yes __ X __   No ____   NA____     
 
VI. SURROGATE 
A. Surrogate spikes were analyzed with every sample for both methods. 
Yes __X___   No____ 
 
B. And met the recovery limits defined in the current contract, which are the current laboratory limits. 
Yes __X__   No _____  
 
VII.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed 
and for every 20 samples or for every matrix whichever is more frequent. 
Yes ___X__   No __  __ 
There were two MS/MSDs which meets the 1:20 ratio.  For SDG 500-9794, the MS/MSD was not one 
of the samples designated for review, but a client sample was used. 
 

SDG Client Sample ID Lab Sample 
ID Prep Date 

500-10072 JS37-GW01-080314 500-10072-3 3/19/2008 
  JS50-GW01-080314 500-10072-2 3/19/2008 
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B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the 
current laboratory control chart limits. 
Yes ___   No__ X __ NA___  
 

SDG Batch Lab Sample 
ID 

Analyte MD/MSD/RPD Qualifiers 

500-10072  2  All in control  
  3 Tetrachloroethene OK/66/OK None 4x 

Data were not qualified as there were high levels of the compound in the sample and the spike recovery 
x 4 was less than the amount in the parent thus the recovery is not statistically valid.  This is in 
concurrence with the EPA NFG criteria for spike assessment. 
 
C.  The MSD relative percent differences (RPD) were within the defined contract limits. 
Yes __ X __   No ___NA___ 
 
D. The MS/MSD were client samples. 
Yes __ X __   No ___NA___ 
 
VIII. LABORATORY CONTROL SAMPLE 
A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples. 
Yes __X__ No ____ 
 
B. The LCS percent recoveries were within the limits defined in the contract (the MS limits used as a 
reference or laboratory-specific limits for this matrix are defined). 
Yes _____ No _ X __ 
Bromomethane is elevated in one LCS.  No qualifiers are added since the analyte is not detected in 
associated samples. 
 

SDG Lab Sam 
# 

Analyte LCS/LCSD/RPD Qualifiers 

500-11671 All Bromomethane 131 None, ND 
 
IX. BLANKS 
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis. 
Yes ___X _   No ___ 
 
B. No blank contamination was found in the Method Blank. 
Yes ____   No__ X __ 
Naphthalene is detected at a level below the reporting limit in several method blanks.  The associated 
samples have no detections of this compound, so no qualifiers are required. 
 

SDG Analyte Result Qualifier 
500-10541 Naphthalene 0.43J  None, ND 
500-10072 Naphthalene 0.37J  None, ND 

 
C. If Field Blanks were identified, no blank contamination was found. 
Yes __ X ___   No ____   NA___ 
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There were six trip blanks. No detections were observed in any. 
 
SDG Client Sample ID Lab Sample ID 

500-10541 JS44-TB01-080409 500-10541-1 

500-1072 JS50-TB01-080314 500-10072-1 

500-10929 JS25-TB01-080425 500-10929-2 

500-9940 JS07-TB01-080306 500-9940-1 

500-9986 JS33-TB01-080311 500-9986-1 

500-9794 MW2R TB01-000.0-080228 500-9794-22 
 
X. FIELD QC    
If Field duplicates were identified, they met a guidance RPD of < 35% for water or < 50% for soils. 
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (3.5 x 
RL for soils).  Data are not qualified for field duplicates as these are evaluated for the total project by 
the client. 
Yes __X__   No ____ NA__ __  
There are four field duplicates, all in control. 
 

SDG Duplicate Parent Observations 

500-9986 JS10-GW02-080311 JS10-GW01-080311 Meets Criteria 

500-10072 JS37-GW02-080314 JS37-GW01-080314 Meets Criteria 

500-9794 JS36-INF-GW01-080228 JS36-INF-GW02-080228 Meets Criteria 

 JS38-INF-GW01-080228 JS38-INF-GW01-080228 Meet Criteria 

 
 
XI. SYSTEM PERFORMANCE 
A. The RICs, chromatograms, tunes and general system performance were acceptable for all 
instruments and GC/MS analytical systems. 
Yes __X__   No____ NA____ 
At the 10% review level, conducted on SDG 500-10072 and 500-9794. 
 
B. The suggested EQL's for the sample matrices in this set were met. 
Yes __X__ No____ NA____ 
Two PCE results exceeded the linear range and have been qualified JE .  Both diluted and undiluted 
results are reported.  Only PCE should be used at the diluted value.  All others  should be used at the 
lowest dilution (x1).  
 
XII. TCL COMPOUNDS 
A. The identification is accurate and all retention times, library spectra and reconstructed ion 
chromatograms (RIC) were evaluated for all detected GC/MS compounds.   
Yes __X__   No ____   NA____ 
At the 10% review level, conducted on SDG 500-10072 and 500-9794. 
 
B. Quantitation was checked to determine the accuracy of calculation algorithm for each method and 
transcription was checked for all detected compounds. 
Yes __X_ No ____ NA____ 
At the 10% review level, conducted on SDG 500-10072 and 500-9794. 
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XIII. OVERALL ASSESSMENT OF THE CASE 
 
SDG 500-9794 has been reviewed only for the samples requested by the project manager. This review 
is an update to the August 2008 original report. 
 
Chain of Custody and Sample Condition: 
The project manager is informed of the following and the chains are being completed for the project 
record. 
 
500-10072:  There is no received signature, date or time.  There are changes to the body of the 
chain of custody without initials. 
500-10541:  There are no answers on the sample receiving checklist. 
500-11671:  There is no sample receiving checklist. 
500-11380:  There is a second received signature, date and time 4 days after the first.  There is no 
indication in the narrative of the significance of this.  The sample receipt date shown on the reports 
is the first one. 
500-9794: There are 3 chains of custody in the data package, one for fecal coliform and 2 for method 
524.2.   There is no date of receipt on one of these chains and a date of 3/1/08 on the other.  The result 
forms list 2/29/08 as the receipt date.  The project manager has been contacted and verified that the 
complete chain is in the project record.   The date on the result forms need to be updated to 3/1/08.  
This has been done manually by the reviewer. 
500-9794 – The exact temperature and sample condition was not noted nor the usual checklist filled 
out.  The lab provided a narrative type of list that noted all criteria were met. 
 
There was a gap in time between relinquished and received for all SDGs.  The samples were delivered 
by FEDEX but there is no air bill number. The laboratory has verified that shipping information is 
available for all courier services and these records are available upon request. 
 
The sample receiving checklists do not include a date or time, although they are cross-referenced to the 
SDG which is noted on each chain of custody.  There is no signature on the sample receiving checklist 
although the creator of the list is indicated by name. 
 
500-10929:  Stated on the Narrative:  The following samples(s) was received with headspace in the 
sample vial:  JS25-GW01-080425 and JS25-TB01-080425.  The first sample listed had two sample 
vials with headspace.  The Trip blank had headspace in both sample vials.  This information is not 
listed on the sample receiving checklist. The second vial with no headspace was chosen for the other 
samples. 
 
Initial Calibrations: 
All initial calibration response factors were above 0.05 except for 1,2-dibromo-3-chloropropane.  Non-
detects for this compound are qualified as RC.032 to indicate a potential for false negatives due to low 
response. 
 
Continuing Calibrations: 
The table in section 2 shows that a number of targets had response factors falling below 0.05 in the 
CCVs.  Where not already qualified from the initial calibration, the samples are qualified as RC# for 
non-detects, JC# for detects, where # is the response factor observed.  Such results may have a 
probability of bias or false negatives if the compound is expected to be present in the samples. 
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The method limit for %D is 30%.  This has been met in all cases.  The validation limit of 25% was not 
met in  for 1,2,4 and 1,2,3-trichlorobenzene, and chloromethane.  These compounds are not detected, 
and the bias observed is high. Therefore there are no qualifiers applied for this. 
 
Method Blanks: 
Naphthalene is detected at a level below the reporting limit in several method blanks.  The associated 
samples have no detections of this compound, so no qualifiers are required. 
 
Matrix Spike: 
One compound was out of limits. Data were not qualified as there were high levels of the compound 
in the sample and the spike recovery x 4 was less than the amount in the parent thus the recovery is not 
statistically valid.   
 
Diluted Results: 
Two PCE results exceeded the linear range and have been qualified JE .  Both diluted and undiluted 
results are reported.  Only PCE should be used at the diluted value.  All others should be used at the 
lowest dilution (x1).  
 
Field Blanks: 
There were six trip blanks. No detections were observed in any. 
 
Field Duplicates: 
There are four field duplicates, all in control. 
 

The data comply with the required methods and are usable with the consideration of the 
qualifications or comments indicated in the preceding sections of this report. 

Accuracy was monitored through the use of spike samples including matrix spikes and laboratory 
control spikes.  Accuracy was determined by calculating the percent recovery of the spiked 
analytes.  Except as indicated in this report, all accuracy results were in control.   

Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and 
analyzed following the procedures described in the QAPP.  Except as indicated in this report, 
representativeness was in control. 

Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate 
units.  Except as indicated in this report, comparability was in control. 

Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters. Thirty six reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is rounded to 98.5 percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting 
Limits (RLs).  Except as indicated in this report, sensitivity was in control. 

Precision was monitored through the use of data from field duplicates. Precision was in control. 

 



TASK 2D – WELL INSTALLATION 
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DATA VALIDATION REPORT 
FOR 

TASK 2D SOLID AND GROUNDWATER SAMPLES COLLECTED AT 
THE RIVERFRONT SUPERFUND SITE, NEW HAVEN, MISSOURI IN 

BETWEEN MAY 2008 AND JULY 2009 

OVERVIEW 

This data validation summary report covers eleven surface soils, eight groundwater 
and associated field quality control samples collected from selected New Haven site locations 
between May 12, 2008 and July 24, 2009.  The field quality control samples included two 
solid field duplicates, two solid matrix spike/matrix spike duplicates (MS/MSD), one water 
MS/MSD, one equipment and six trip blanks.  The samples are included in eight Sample 
Delivery Groups (SDGs).  An SDG represents the group of samples that were prepared, 
analyzed and reported together (i.e., the analytical batch) with common laboratory QC 
samples.   A summary of the samples by SDG is presented in the table below. 

The samples were analyzed for Volatile Organics (VOAs) using method SW 8260B.  
All samples were prepared and analyzed by the Test America Laboratories (TA) University 
Park, Illinois following the EPA method below.  

  SUMMARY OF SAMPLES 

SDG Matrix Sample ID Comment 

11315 S MW8-SS01-008.0-080513 MS/MSD 

11315 S MW10-SS01-008.0-080512  

11315 S MW1-SS01-008.0-080512  

11315 S MW9-SS01-005.5-080512  

11315 S MW10-SS02-008.0-080512 FD of MW1-SS01-008.0-080512 

11315 W MW9-GW01-006.8-080512  

11315 W MW1-GW01-026.3-080612  

11315 W MW10-GW01-016.0-080512  

11315 W MW9-TB01-080512 TRIP BLANK 

11379 S MW5-SS01-008.4-080514  
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11379 S MW6-SS01-007.0-080514  

11379 W MW5-EB01-080514 EQUIPMENT BLANK 

11402 W MW6-GW01-010.2-080516  

11402 W MW5-GW01-008.4-080516  

15105 S MW7-SS01-005.0-081104 MS/MSD 

15105 S MW7-SS02-005.0-081104 FD of MW7-SS01-005.0-081104 

15105 W MW7-TB01-081104 TRIP BLANK 

15228 W MW7-GW01-009.5-081107 MS/MSD 

15228 W MW7-TB01-081107 TRIP BLANK 

16301 S MW8-SS01-010.0-090105  

16301 W MW8-TB01-090105 TRIP BLANK 

19295 S MW14-SS01-010.0-090603  

19295 W MW14-GW01-029.0-090604  

19295 W MW14-TB01-090604 TRIP BLANK 

20169 W MW14-GW01-027.8-090722  

20169 W MW14-TB01-090722 TRIP BLANK 

S – Surface soil; W – water; MS/MSD – Matrix spike/Matrix spike duplicate; FD – field duplicate 

All work was performed in accordance with the Final Quality Assurance Project Plan 
(QAPP) for the Remedial Investigation/Feasibility Study at the Riverfront Superfund Site 
Operable Unit No. 2/6 (Parsons, July 2006), which was also prepared and approved for use to 
ensure generation of legally defensible data.   

EVALUATION CRITERIA 

The data submitted by the laboratory have been reviewed and validated following the 
guidelines described in the Section D2.4 of the QAPP and consistent with the USEPA 
National Functional Guidelines for Organic Data Review (USEPA OSWER 1999).  All 
results and supporting data included in the data packages have been reviewed and validated 
including laboratory quality control results, chain-of-custody forms, chromatographs, 
quantitation reports and mass spectral data.   
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SUMMARY 

This section of this report discusses deviations from the QAPP, other laboratory 
problems, QC problems leading to qualifying of data as rejected, estimated, or not detected 
and the overall usability of the data. 

All samples were collected, prepared and analyzed following the procedures described 
in the project Work Plan and the QAPP.  Except as indicated in this report, all samples were 
prepared and analyzed within the holding times specified in the QAPP.   

Target VOAs detected in the samples include acetone, 1,2-dichloroethene (total), 
trichloroethene, tetrachloroethene, toluene and total xylenes.   The laboratory reported that 
samples MW9-GW01-006.8-080512 and MW1-GW01-026.3-080512 (both from SDG 11315) 
required dilution due to target analytes (acetone and tetrachloroethene respectively) above the 
calibration range.  Results reported from diluted sample aliquots are indicated with ‘+’ in the 
data summary tables. 

No target VOAs were detected in the trip blank samples except for MW14-TB01-
090604 (SDG 19295) which contained acetone.  No results have been qualified, due to the trip 
blank contamination, because acetone was not detected in the associated samples.  Acetone 
was also detected in the equipment blank associated with SDG 11379.  No results have been 
qualified, due to the equipment blank contamination, because acetone was not detected in the 
associated samples.   

The laboratory blanks associated with the samples were free of volatile contamination.   

The validated analytical results including data validation qualifiers are presented in 
Appendix A.  A glossary of the data qualifiers is presented in Appendix B. 

No major QA/QC problems were found during validation of the data.  No reported 
results have been qualified as unusable (rejected).  All reported results should be considered 
usable as reported and qualified in this report and the associated data summary tables 
(Appendix A).   

Accuracy was monitored through the use of spike samples including surrogate, 
MS/MSD and laboratory control spikes (LCS).  Accuracy was determined by calculating the 
percent recovery of the spiked analytes.  Except as indicated in this report, all accuracy results 
were in control.    

All surrogate percent recoveries for the samples were within the acceptance limits.   
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An LCS percent recovery (%R) outlier was reported for target VOC bromomethane 
for the LCS associated with some of the solid samples in SDG 11315.  The reported recovery 
(201%) exceeded the upper control limit (154%).  Since bromomethane was not detected in 
any of the associated samples, no reported results have been qualified. 

LCS percent recovery (%R) outlier was reported for target VOC bromomethane for 
the LCS associated with some of the solid samples in SDG 11379.  The reported recovery 
(184%) exceeded the upper control limit (154%).  Since bromomethane was not detected in 
any of the associated samples, no reported results have been qualified. 

LCS percent recovery (%R) outlier was reported for target VOC 1,1-dichloroethane 
for the LCS associated with the water samples in SDG 11402.  The reported recovery (66%) 
is below the lower control limit (69%).  Reported results for 1,1-dichloroethane in the 
associated samples have been qualified as estimated and flagged ‘UJ’. 

Sample MW7-SS01-005.0-081104 was designated as the MS/MSD associated with 
SDG 15105.  Relative percent difference (%RPD) outliers were reported for all spike analytes 
for the MS/MSD.  The laboratory attributed the outliers to the difference in the sample size 
used in the preparation of the MS/MSD samples.  No reported results have been qualified 
based on the MS/MSD outliers alone. 

Sample MW7-GW01-009.5-081107 was designated as the MS/MSD associated with 
SDG 15105.  Percent recovery outliers were reported for target analytes carbon disulfide and 
acetone.  The reported %Rs exceeded the respective upper control limits.  No reported results 
have been qualified based on the MS/MSD outliers alone. 

A laboratory control spike duplicate (LCSD) percent recovery (%R) outlier was 
reported for target VOA carbon disulfide for the LCSD associated with the water samples in 
SDG 15228.  The reported recovery (152%) exceeded the upper control limit (135%).  No 
reported results have been qualified because carbon disulfide was not detected in the 
associated samples. 

LCS RPD outliers were reported for target VOCs bromomethane (60%), chloroethane 
(24%) and methyl ethyl ketone (27%) for the LCS/LCSD associated with the water samples in 
SDG 20169.  The reported RPDs exceeded the control limit.  No results have been qualified 
because all %Rs for the affected analytes are within control limits for both the LCS and 
LCSD. 

Representativeness was monitored through the review of the sampling, handling, 
preparation, and analytical methods used for the samples.  All samples were collected, 
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preserved, prepared, and analyzed following the procedures described in the QAPP except for 
sample MW7-GW01-009.5-081107.  The laboratory reported that the vials for this sample 
had headspace in them.  The headspace was attributed to the reaction of the preservative 
(acid) with the sample.  Reported results for the sample have been qualified as estimated and 
flagged ‘J/UJ’ due to the problem.  Six trip blanks and one equipment blank were collected in 
support of the samples.  The field blanks were free of VOA contamination, except as 
indicated above.  

Comparability was monitored through the use of standard sampling and analytical 
methods.  Comparability was determined by reviewing the analytical results to ensure that 
only the standard methods described in the QAPP were used and that the results were reported 
using the appropriate units.   

Completeness was determined by calculating the percentage of measurements judged 
to be usable compared to the total number of measurements planned.  All samples collected 
were prepared and analyzed for the requested parameters.  Since no reported results have been 
qualified as unusable (rejected) the overall completeness for the sampling event is 100 
percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and 
Project Reporting Limits (PRLs).  Target analytes not detected in the samples are reported at 
the PRL with the ‘U’ flag.   



 

APPENDIX A 

DATA SUMMARY TABLES FOR 
VALIDATED ANALYTICAL RESULTS 



 

APPENDIX B 

GLOSSARY OF DATA QUALIFIERS



 

GLOSSARY OF DATA VALIDATION QUALIFIERS 

(NO CODE)  Confirmed identification. 

U Analyte was analyzed for but not detected above the adjusted project reporting 
limit (PRL). 

UJ Analyte was not detected.  The reported adjusted PRL is estimated. 

J Analyte was detected; the reported value is the estimated concentration of the 
analyte in the sample. 

R The reported result is unusable.  The analyte may or may not be present in the 
sample. 

UB Data considered being undetected at the elevated reporting limit due to 
laboratory or fielding blank contamination. 

H Holding time or sample preservation violation. 

+ Reported result obtained from diluted sample. 
 



 
 

TASK 2E- SITE-WIDE GROUNDWATER SAMPLING



PSRFt2eGC0609 9 25 09 Page 1 of 7 

 
 
 
ORGANIC DATA QUALITY REVIEW REPORT 
PESTICIDES BY SW-846 METHOD 8081A, PCBs BY SW-846 METHOD 8082, DISSOLVED 
GASES BY SOP RSK-175 
 
 

SDG 

PEST/PCB:  500-17508-1, 500-17651-1, 500-17676-1, 500-17766-1 

RSK-175:  500-17362-2, 500-17392-2, 500-17448-2, 500-17508-2, 500-17534-2, 

500-17587-2, 500-17605-2, 500-17651-2, 500-17676-2, 500-17702-2, 500-17729-
2, 

500-17766-2, 500-17786-2, 500-17843-2, 500-18415-2, 500-18570-2, 500-18900-
2, 

500-20828-4, 500-21108-2 

PROJECT Riverfront Superfund Site, Task 2e for Parsons Technology, IL 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Water SAMPLING DATE (mo/yyyy) March, April, May, 
August & Sept 2009 

NO. OF SAMPLES  

PEST/PCB: 1 (W), 3 (W), 1 (W), 1 (W) = 6 aqueous samples 
RSK-175: 3 (W), 4 (W), 2 (W), 2 (W), 1 (W), 2 (W), 4 (W), 4 (W), 

2 (W), 2 (W), 1 (W), 2 (W), 2 (W), 3 (W), 1 (W), 3 (W), 
4 (W), 1 (W), 1 (W) = 44 aqueous samples 

ANALYSES REQUESTED SW-846 8081A and SW-846 8082 and SOP RSK-175 (Dissolved Gases) 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included Yes____ No _X___ 
 
Contractual Violations  Yes____ No _X___ 
 
The project Quality Assurance criteria, the EPA Contract Laboratory Program National Functional 
Guidelines for Organic Review 1999, and SW-846 Methods 8081 and 8082 and SOP have been 
referenced by the reviewer to perform this data validation review.  The EPA qualifiers have been 
expanded to include a descriptor code and value to define QC violations and their values, per the approval 
of the Project Manager.  Per the Scope of Work, the review of these samples includes validation of all 
chains of custody, calibrations and QC forms referencing the QC limits in the above documents.  Ten 
percent of the data are further reviewed for the calculation algorithms and submitted chromatograms as 
determined by the Project Manager.  General comments regarding the data/analytical quality are part of 
the review when raw data are submitted. 
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I. DELIVERABLES 

All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project 
contract. 
Yes __X__   No____ 
 
The following are noted for clarification: 
Data were submitted for some of the aqueous samples for Pesticides and PCB analyses.  Data were 
submitted for all of the aqueous samples for Dissolved Gases analysis by RSK-175.  SDG 500-17651-1 
and SDG 500-20828-4 were used for the full raw data review (Level IV) for all types of analyses. 

II. ANALYTICAL REPORT FORMS 

The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __X__   No____ 
 
III. HOLDING TIMES 

A.  The contract holding times were met for all analyses (time of sample receipt to time of extraction and 
time from extraction to analysis). 
Yes __X__   No____ 
 
B.  The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (from time of 
sample collection to extraction). 
Yes __X__   No____ 
 
C.  All Chains of Custody are accurate with signatures and times complete. 
Yes __X__   No____ 
 
See associated Organic Data Quality Review Report for GCMS samples for complete details. 
The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
SDG 500-21108-2:  The “Relinquished by” date on the RSK-175 COC 500-3804.1 (Sub Contract COC 
for TestAmerica in Savannah, GA) is listed as “08/14/09” for a sample initially received on 9/12/09 by 
the laboratory in IL. 

D.  Samples were received in proper condition. 
Yes __X__   No____ 
 
IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC) 

VERIFICATION 

A.  The GC standards were analyzed at the required frequency (every 72 hours at a minimum). 
Yes __X__   No____ 
 
B.  Performance evaluation standard was run as required for Pesticides, and Endrin and DDT breakdown 
were within limits (below 15%). 
Yes __X__   No ___ NA____ 
 
C.  The chromatographic resolution and separation criteria were met. 
Yes __X__   No____ 
 
D.  The suggested columns were used, and the PQLs were met. 
Yes __X__   No____ 
 
E.  Calibration factors for IC met the 20% RSD (relative standard deviation) limit or the linear regression 
was > 0.995. 
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Yes ____   No__X__ 
 
RSK-175:  Methane in the following SDGs did not meet the % RSD criterion. 

Method SDG Prep QC Lot Analyte % RSD Qualifier 

RSK-175 

500-17362-2 680-132318 Methane 21.144 JC21 

500-17392-2 680-132366 Methane 21.144 JC21 

500-17448-2 680-132596 Methane 21.144 JC21 

500-17508-2 680-132996 Methane 21.144 JC21 

500-17534-2 

680-133300 Methane 21.144 JC21 

500-17587-2 

500-17605-2 

500-17651-2 

500-17676-2 

500-17702-2 

500-17729-2 680-133976 Methane 21.144 JC21 

500-17766-2 680-134251 Methane 21.144 JC21 

500-17786-2 
680-134509 Methane 21.144 JC21 

500-17843-2 
 
Data are qualified “JC#,” where # is the % RSD value.  There could be a very slight high bias to the data. 
The EPA validation guidance does not technically cover this method, and this bias is not uncommon for 
these gases. 

F.  Continuing Calibration Factors and retention times (RT) were within the 25% D limits. 
Yes __X__   No____ 
 
8081A:  The grand mean exception was used by the laboratory for the analysis of SDG 500-17766-1.  No 
qualification was required. 

V. BLANKS 

A.  Laboratory blanks 
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten 
samples, whichever is more frequent. 
Yes __X__   No____ 
 
2. No blank contamination was found in the Method Blank. 
Yes __X__   No____ 
 
3. Instrument blank analysis was performed following most samples that contained analytes at high 
concentrations. 
Yes ____   No ___ NA__X__ 
 
No high-concentration samples were present in the dilutions that were run. 

B.  Field, Trip, Rinse or Other Field Blanks 



PSRFt2eGC0609 9 25 09 Page 4 of 7 

If field blanks were identified, no blank contamination was found. 
Yes ____   No ___ NA__X__ 
 
No field blanks are present. 

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

A.  Matrix Spike (MS) and Matrix Duplicate (MD) or Matrix Spike Duplicate (MSD) samples were 
analyzed for every analysis performed and for every 20 samples or for every matrix, whichever is more 
frequent. 
Yes __X__   No____ 
 
The following table contains the MS/MSD samples prepared and analyzed for the SDGs associated with 
this report. 

Method(s) SDG Client Sample ID Lab Sample ID 

RSK-175 500-17392-2 MW2R-GW01-090303 500-17392-1 

8081A/8082 500-17651-1 MW7US-GW01-090316 500-17651-1 

RSK-175 500-17651-2 MW7US-GW01-090316 500-17651-1 
 
B.  The MS and MSD percent recoveries (% R) were within the limits defined by the laboratory which are 
the QAPP limits. 
Yes __X__   No____ 
 
C.  The MSD relative percent differences (RPD) were within the defined contract or laboratory limits. 
Yes __X__   No ___ NA____ 
 
D.  The MS/MSD samples were client samples. 
Yes __X__   No ___ NA____ 
 
Sufficient client samples were reported to meet QAPP criteria. 

VII. LABORATORY CONTROL SAMPLE 

A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples or for every matrix, whichever is more frequent. 
Yes __X__   No____ 
 
B.  The LCS percent recoveries (% R) were within the limits defined by the laboratory or in the contract. 
Yes __X__   No____ 
 
VIII. SURROGATE RECOVERY 

A.  The Surrogate spike was analyzed with every sample. 
Yes __X__   No____ 
 
RSK-175:  Surrogate standards are not used for this method. 

B.  The recovery limits defined in the current contract were met.  If recovery limits were exceeded, the 
sample was re-extracted and re-analyzed. 
Yes __X__   No____ 
 
IX. FIELD QC 
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If Field duplicates or Performance Check Compounds were identified, they were within the guidance 
limit of < 35% RPD or the % recovery guidance for the project.  If values were less than 5 × RL 
(Reporting Limit), a limit of ± 2 × RL is used (CRDL Rule).  Data are not qualified for field duplicates as 
these are evaluated for the total project by the client. 

Yes __X__   No ___ NA____ 
 
Field duplicates were identified as follows: 
SDG 500-17392-2 MW2S-GW01-090303 and MW2S-GW02-090303 (500-17392-3 and -4) 
SDG 500-17587-2 MW10UB-GW01-090311 and MW10UB-GW02-090311 (500-17587-1 and -3) 
SDG 500-17605-2 MW9US-GW01-090312 and MW9US-GW02-090312 (500-17605-4 and -5) 
SDG 500-17651-1 and 500-17651-2 
 MW1S-GW01-090316 and MW1S-GW02-090316 (500-17651-2 and -3) 
SDG 500-18570-2 JS25-GW01-090429 and JS25-GW02-090429 (500-18570-3 and -4) 

Method SDG Matrix Parent Sample Analyte Observation 

RSK-175 

500-17392-2 Water MW2S-GW01-090303 Methane PASS 

500-17587-2 Water MW10UB-GW01-090311 Methane PASS 

500-17605-2 Water MW9US-GW01-090312 Methane CRDL Rule 

500-17651-2 Water MW1S-GW01-090316 Methane PASS 
 
X. COMPOUND IDENTIFICATION 

A.  All raw data chromatograms and data system printouts were evaluated for all detected compounds, and 
the identification is accurate. 
Yes __X__   No ____ 
 
Part of the Level IV review. 

B.  Retention time limits or peak pattern identifications are met. 
Yes __X__   No ____ 
 
Part of the Level IV review. 

C.  Two-column confirmation was performed for all detected values. 
Yes __X__   No ___ NA____ 
 
Method 8082:  Not required for PCBs.  Confirmation of PCB detections is by pattern matching, not 
second column confirmation. 
RSK-175:  This method uses a single column. 

D.  If two column or two detector confirmation was performed, the value of the confirmation was within 
25% D of the quantitation value for results > 5 × RL.  If the laboratory has flagged data for % D > 40%, a 
“JP” qualifier has been added for low level results.  For values < 5 × RL, the difference is not considered 
to impact the precision of the data. 
Yes __X__   No ___ NA____ 
 
XI. COMPOUND QUANTITATION AND REPORTED CRQLS 

A.  Raw data examination verified that all sample results were correctly calculated. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 
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B.  The chromatograms and general system performance were acceptable for all instruments and analytical 
systems. 
Yes __X__   No ____ 
 
Part of the Level IV review. 

XII. OVERALL ASSESSMENT OF THE CASE 

Data comply with the required methods.  Data are fully usable for project purposes with consideration of 
the following qualifications or comments. 

Deliverables 

The following are noted for clarification: 

Data were submitted for some of the aqueous samples for Pesticides and PCB analyses.  Data were 
submitted for all of the aqueous samples for Dissolved Gases analysis by RDK-175.  SDG 500-17651-1 
and SDG 500-20828-4 were used for the full raw data review (Level IV) for all types of analyses. 

Chain of Custody 

See associated Organic Data Quality Review Report for GCMS samples for complete details. 

The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
SDG 500-21108-2:  The “Relinquished by” date on the RSK-175 COC 500-3804.1 (Sub Contract COC 
for TestAmerica in Savannah, GA) is listed as “08/14/09” for a sample initially received on 9/12/09 by 
the laboratory in IL. 

Initial Calibration and Continuing Calibration 

RSK-175:  Methane did not meet the % RSD criterion for the Initial Calibration as described in the 
associated table.  Data are qualified “JC#,” where # is the % RSD value.  There could be a very slight 
high bias to the data.  The EPA validation guidance does not technically cover this method, and this bias 
is not uncommon for these gases. 
8081A:  The grand mean exception was used by the laboratory for the analysis of SDG 500-17766-1.  No 
qualification was required. 

Field Duplicates 

Field duplicates were identified as follows: 
SDG 500-17392-2 MW2S-GW01-090303 and MW2S-GW02-090303 (500-17392-3 and -4) 
SDG 500-17587-2 MW10UB-GW01-090311 and MW10UB-GW02-090311 (500-17587-1 and -3) 
SDG 500-17605-2 MW9US-GW01-090312 and MW9US-GW02-090312 (500-17605-4 and -5) 
SDG 500-17651-1 and 500-17651-2 
 MW1S-GW01-090316 and MW1S-GW02-090316 (500-17651-2 and -3) 
SDG 500-18570-2 JS25-GW01-090429 and JS25-GW02-090429 (500-18570-3 and -4) 
 
The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
 
Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control. 
 
Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
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following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 
 
Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 
 
Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected), the overall completeness for the sampling event is 100 percent. 
 
Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 
 
Precision was monitored through the use of data from field duplicates.  Precision was in control. 
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ORGANIC DATA QUALITY REVIEW REPORT 
VOLATILE ORGANICS BY SW-846 METHOD 8260B, SEMIVOLATILE ORGANICS BY 
SW-846 METHOD 8270C 
 
 

SDG 

VOA:  500-17362-1, 500-17392-1, 500-17448-1, 500-17508-1, 500-17534-1, 

500-17587-1, 500-17605-1, 500-17651-1, 500-17676-1, 500-17702-1, 500-17729-
1, 

500-17766-1, 500-17786-1, 500-17843-1, 500-18415-1, 500-18570-1, 500-18900-
1, 

500-20828-3 

SVOA:  500-17508-1, 500-17651-1, 500-17676-1, 500-17766-1 

PROJECT Riverfront Superfund Site, Task 2e for Parsons Technology, IL 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Water SAMPLING DATE (mo/yyyy) March, April, May 
& August 2009 

NO. OF SAMPLES  

8260B: 4 (W), 5 (W), 3 (W), 3 (W), 2 (W), 3 (W), 5 (W), 5 (W), 3 (W), 
3 (W), 2 (W), 3 (W), 3 (W), 4 (W), 2 (W), 4 (W), 5 (W), 3 (W) = 
62 aqueous samples, including 18 trip blanks 

8270C: 1 (W), 3 (W), 1 (W), 1 (W) = 6 aqueous samples 

ANALYSES REQUESTED SW-846 8260B and SW-846 8270C 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included Yes____ No_ X__ 
 
Contractual Violations  Yes____ No _X__ 
 
The project Quality Assurance Project Plan (QAPP), the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Review, 1999, and the SW-846 Method 8260B and Method 8270C 
have been referenced by the reviewer to perform this data validation review.  The EPA qualifiers have 
been expanded to include a descriptor code and value to define QC violations and their values, per the 
approval of the Project Manager.  Per the Scope of Work, the review of these samples includes validation 
of all chains of custody, calibrations and QC forms referencing the QC limits in the above documents.  
Ten percent of the data are further reviewed for the calculation algorithms and submitted chromatograms 
and mass spectra as determined by the Project Manager.  General comments regarding the data/analytical 
quality are part of the review when raw data are submitted. 
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I. DELIVERABLES 

A.  All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project 
contract. 
Yes __X__   No ____ 
 
The following are noted for clarification: 
Data were submitted for the aqueous samples for Volatile Organic (VOA) and Semi-Volatile Organic 
(SVOA) analyses.  Eighteen of the aqueous samples were designated as trip blanks (please refer to 
Section I. B).  QC Prep Batch 500-59639 in SDG 500-17362-1, QC Prep Batch 500-60617 in SDG 500-
17651-1 and QC Prep Batch 500-70875 in SDG 500-20828-3 were used for the full raw data review 
(Level IV) for the VOA analyses.  SDG 500-17651-1 was used for the full raw data review for the SVOA 
analyses. 

B.  Chain of Custody Documentation was complete and accurate. 
Yes __X__   No____ 
 
The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
Duplicate sample numbers (“MW8US-GW01-090323”) were provided on the SDG 500-17766-1 Chain of 
Custody (COC) for two aqueous samples.  The second sample (500-17766-2) consisted of two containers 
for 8260B analysis and no Sampling Time was indicated, both of which are consistent with a trip blank 
sample.  The laboratory recorded a Sampling Time of “1200” for this sample on the Analytical Data 
report and Sample Summary and performed the 8260B analysis.  Based on the COC, the sample was 
reviewed for this report as a VOA trip blank. 
No Sampling Time was listed on the SDG 500-18900-1 COC for sample “MW12-GW01-090514.” 

C.  Samples were received at the required temperature, preservation and intact with no bubbles. 
Yes __X__   No ____ 
 
The Project Manager is informed of the following: 
The laboratory reported in the Case Narrative for SDG 500-18415-1 that both samples, 500-18415-1 and 
500-18415-2, were analyzed “from a vial with headspace.”  This information was not indicated on the 
Sample Receipt Check List.  There is no indication that the headspace was outside the size limits, and no 
further action is taken. 

II. ANALYTICAL REPORT FORMS 

A.  The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __X__   No___ 
 
B.  Holding Times 
1. The contract holding times were met for all analyses (time of sample receipt to time of analysis (VOA) 
or extraction (SVOA), and time from extraction to analysis). 
Yes __X__   No____ 
 
2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from 
time of sample collection for VOA or 7 days to time of extraction for SVOA). 
Yes __X__   No ____ 
 
III. INSTRUMENT CALIBRATION - GC/MS 

A.  Initial Calibration 
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all 
analyses met the contract criteria of > 0.05. 
Yes ____   No ___X ___   NA___ 
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Method SDG ICV Date Analyte RRF Qualifier 

8260B 

500-17392-1 3/12/2009 Acetone 0.0447 RC0.0447 

500-17843-1 4/01/2009 Acetone 0.0392 RC0.0392 

500-18415-1 

4/14/2009 Acetone 0.0372 JC0.0372/RC.0372 500-18570-1 

500-18900-1 

500-20828-3 6/17/2009 Acetone 0.0402 RC0.0402 
 
Detected data are qualified “JC#,” where # is the value of the average initial response factors.  Data could 
be biased low.  Undetected data could be false non-detects and are qualified “RC#” due to the lack of 
sensitivity for the qualified compound.  Per the 2001 validation guidance, a limit of 0.01 is allowed for 
“poor responders,” which includes Acetone.  Data would not be qualified under that guidance. 

2a. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for the 
CCCs. 
Yes __X__   No ___ NA____ 
 
2b. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for all 
other compounds or a regression curve was used. 
Yes __X__   No ___ NA____ 
 
3. The 12 hour System Performance Check was performed as required in SW-846 including a check for 
column degradation (DDT breakdown < 20%). 
Yes ____   No _X__ NA____ 
 
A column degradation check was not included in the data packages. 

B.  Continuing Calibration 
1. The midpoint standard was analyzed for each analysis at the required frequency, and the QC criterion 
of RRF > 0.05 was met. 
Yes ____   No ___X ___   NA___ 
 
8260B:  The RRFs for Acetone in SDGs 500-17392-1, 500-17843-1, 500-18415-1, 500-18570-1 and 500-
18900-1 did not meet the criterion, but as the associated sample results have been qualified based on the 
ICV (please refer to Section III. A. 1), no additional qualification has been applied.  The RRF for Acetone 
in SDG 500-17651-1 did not meet the criterion, therefore non-detect samples are qualified “RC.0413” to 
indicate the possible reporting of false undetected data. 

2. The percent difference (% D) limits of ± 25% were met. 
Yes ____   No ___X ___   NA___ 
 
Several CCVs had % D values outside of the 25% limit.  The outliers observed are presented in the 
following table.  A negative sign indicates that the % D is indicative of a high bias. 
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Method SDG CCV Date Analyte % D Qualifier 

8260B 

500-17362-1 3/12/2009 2-Hexanone -27.9 None (all samples ND) 

500-17651-1 3/27/2009 
Bromomethane 35.5 None (all samples ND) 

Carbon disulfide 27.1 None (all samples ND) 

500-17786-1 3/28/2009 2-Hexanone -29.9 None (all samples ND) 

500-17843-1 4/06/2009 

Bromomethane 42.8 None (all samples ND) 

Methyl ethyl ketone -34.7 None (all samples ND) 

Methyl isobutyl ketone -31.1 None (all samples ND) 

2-Hexanone -31.9 None (all samples ND) 

500-18415-1 5/05/2009 Methyl ethyl ketone 30.2 None (all samples ND) 

500-18570-1 5/08/2009 Methyl ethyl ketone 63.8 None (all samples ND) 

500-18900-1 5/27/2009 Methyl ethyl ketone 72.9 None (all samples ND) 

500-20828-3 8/31/2009 

Bromomethane 25.8 None (all samples ND) 

Methyl ethyl ketone 66.8 None (all samples ND) 

Methyl isobutyl ketone 31.8 None (all samples ND) 
 
IV. GC/MS INSTRUMENT PERFORMANCE CHECK 

The BFB or DFTPP performance check was injected once at the beginning of each 12-hour period and 
relative abundance criteria for the ions were met. 
Yes __X__   No ___ NA____ 
 
V. INTERNAL STANDARDS 

The Internal Standards met the 100% upper and -50% lower limits criteria, and the retention times were 
within the required windows. 
Yes __X__   No ___ NA____ 
 
VI. SURROGATE STANDARDS 

Surrogate spikes were analyzed with every sample. 
Yes __X__   No____ 
 
And met the recovery limits defined in the current contract, which are the current laboratory limits. 
Yes ____   No__X__ 
 
The following Surrogate Standard recovery was outside the limits. 

Method SDG Parent Sample Surrogate Recovery Qualifier 

8260B 500-17843-1 JS40-GW01-
090325 1,2-Dichloroethane-d4 126 JS126 

 
Data are qualified “JS#,” where # is the value of the recovery.  Only the parent sample is qualified for 
organic analyses.  Data could be biased very slightly high. 
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VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

A.  Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples were analyzed for every analysis 
performed and for every 20 samples or for every matrix, whichever is more frequent. 
Yes __X__   No____ 
 
The following table contains the MS/MSD samples prepared and analyzed for the SDGs associated with 
this report. 

Method SDG Client Sample ID Lab Sample ID 

8260B 500-17392-1 MW2R-GW01-090303 500-17392-1 

8260B 500-17508-1 MW6US-GW01-090309 500-17508-1 

8260B 500-17605-1 MW5UB-GW01-090312 500-17605-1 

8260B 
500-17651-1 MW7US-GW01-090316 500-17651-1 

8270C 

8260B 500-18570-1 JS25-GW01-090429 500-18570-3 
 
B.  The MS and MSD percent recoveries (% R) were within the limits defined in the contract, which are 
the current laboratory control chart limits. 
Yes ____   No ___X ___   NA___ 
 
The following Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries were outside the limits. 

Method SDG Parent Sample Analyte MS/MSD 
Recoveries Qualifier 

8260B 500-
17392-1 

MW2R-GW01-
090303 

Toluene 122/123 None (sample ND) 

Xylenes 121/119 None (sample ND) 

8260B 500-
17508-1 

MW6US-GW01-
090309 

1,1,1-Trichloroethane 120/128 None (sample ND) 

Carbon disulfide 127/138 None (sample ND) 

Carbon tetrachloride 121/131 None (sample ND) 

8260B 
500-

17651-1 
MW7US-GW01-

090316 

Carbon tetrachloride 117/144 None (sample ND) 

1,2-Dichloroethane 118/133 None (sample ND) 

Trichloroethene 103/133 JMS133 

1.1.2-Trichloroethane 108/124 None (sample ND) 

8270C 
2-Nitroaniline 111/110 None (sample ND) 

N-Nitrosodiphenylamine 140/143 None (sample ND) 

8260B 500-
18570-1 

JS25-GW01-
090429 1,2-Dichloroethane 126/120 None (sample ND) 

 
Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Only the parent sample is qualified for organic analyses.  Only detected data are 
qualified for high spike values.  A high Matrix Spike recovery indicates a potential high bias.  When four 
times (4 ×) the spike amount is less than the concentration of the analyte in the parent sample, no 
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qualification is required as the recovery is statistically invalid.  This latter condition was observed for 
Tetrachloroethene in SDG 500-17651-1. 

C.  The MSD relative percent differences (RPD) were within the defined contract limits. 
Yes ____   No ___X ___   NA___ 
 
The following analytes were outside the control limits  for Matrix Spike Duplicate RPD values but per the 
validation guidance, data are not qualified as the spike recoveries are acceptable. 

Method SDG Parent Sample Analyte RPD Qualifier 

8260B 500-
17392-1 MW2R-GW01-090303 Chloroethane 21 None 

 
D.  The MS/MSD samples were client samples. 
Yes __X__   No ___ NA____ 
 
VIII. LABORATORY CONTROL SAMPLE 

A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples. 
Yes __X__   No____ 
 
All target compounds reported were spiked. 

B.  The LCS percent recoveries were within the limits defined in the contract.  The Matrix Spike limits 
are used as a reference or laboratory-specific limits for each matrix are defined. 
Yes ____   No__X__ 
 
8260B:  Acetone in SDG 500-17362-1 and in SDG 500-18900-1 demonstrated a relative percent 
difference (RPD) value outside the laboratory-specific limits for LCS/LCSD recoveries.  Data are not 
qualified for LCS/LCSD when both QC sample recoveries are acceptable. 
1,2-Dichloroethane in SDG 500-17651-1 demonstrated a percent recovery (% R) value high and outside 
the laboratory limits.  Vinyl chloride in QC Prep Batch 500-60763 in SDG 500-17702-1 demonstrated a 
% R value slightly high and outside the laboratory limits.  Qualification is not required since the 
associated samples are non-detect for these target compounds. 
8270C:  N-Nitrosodiphenylamine in SDGs 500-17651-1 and 500-17676-1 demonstrated a percent 
recovery (% R) value high and outside the laboratory limits.  Qualification is not required since the 
associated samples are non-detect for this target compound. 
Benzo(k)fluoranthene in SDG 500-17766-1 demonstrated a slightly low recovery in the LCSD (77%).  
Data are not qualified for the LCSD alone as the LCS spike was acceptable (95%). 

IX. BLANKS 

A.  Method Blanks were analyzed at the required frequency and for each matrix and analysis. 
Yes __X__   No____ 
 
B.  No blank contamination was found in the Method Blank. 
Yes __X__   No____ 
 
C.  If Field Blanks were identified, no blank contamination was found. 
Yes __X__   No____ 
 
The trip blanks for VOA analysis were identified per the client as follows: 
SDG 500-17362-1 MW2SW-TB01-090302 
SDG 500-17392-1 MW2S-TB01-090303 
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SDG 500-17448-1 MW1T1-TB01-090305 
SDG 500-17508-1 MW6US-TB01-090309 
SDG 500-17534-1 MW6SW-TB01-090310 
SDG 500-17587-1 MW10UB-TB01-090311 
SDG 500-17605-1 MW5UB-TB01-090312 
SDG 500-17651-1 MW1S-TB01-090316 
SDG 500-17676-1 MW101-TB01-090317 
SDG 500-17702-1 MW103-TB01-090318 
SDG 500-17729-1 BW20-TB01-090319 
SDG 500-17766-1 MW8US-GW01-090329 (500-17766-2, please refer to Section I. B) 
SDG 500-17786-1 BW22-TB01-090324 
SDG 500-17843-1 JS39-TB01-090325 
SDG 500-18415-1 JS15-TB01-090422 
SDG 500-18570-1 MW9R-TB01-090428 
SDG 500-18900-1 MW11-TB01-090514 
SDG 500-20828-3 MW4-TB01-090825 

X. FIELD QC 

If Field duplicates were identified, they were within the guidance limit of < 30% RPD for water samples 
or < 50% RPD for soil samples.  If values are less than 5 × RL, the water limit is ± 2 × RL or the soil limit 
is ± 4 × RL (CRDL Rule).  Data are not qualified for field duplicates as these are evaluated for the total 
project by the client. 

Yes __X__   No ___ NA____ 
 
Field duplicates were identified as follows: 
SDG 500-17392-1 MW2S-GW01-090303 and MW2S-GW02-090303 (500-17392-3 and -4) 
SDG 500-17587-1 MW10UB-GW01-090311 and MW10UB-GW02-090311 (500-17587-1 and -3) 
SDG 500-17605-1 MW9US-GW01-090312 and MW9US-GW02-090312 (500-17605-4 and -5) 
SDG 500-17651-1 MW1S-GW01-090316 and MW1S-GW02-090316 (500-17651-2 and -3) 
SDG 500-18570-1 JS25-GW01-090429 and JS25-GW02-090429 (500-18570-3 and -4) 

Method SDG Matrix Parent Sample Analyte Observation 

8260B 

500-
17392-1 Water MW2S-GW01-090303 

1,2-Dichloroethene, total PASS 

Trichloroethene PASS 

Tetrachloroethene PASS 

500-
17587-1 Water MW10UB-GW01-

090311 Methylene chloride CRDL Rule 

500-
17605-1 Water MW9US-GW01-

090312 Tetrachloroethene PASS 

500-
17651-1 Water MW1S-GW01-090316 

Methylene chloride CRDL Rule 

1,2-Dichloroethene, total PASS 

Trichloroethene PASS 

Tetrachloroethene PASS 

500-
18570-1 Water JS25-GW01-090429 Tetrachloroethene PASS 
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XI. SYSTEM PERFORMANCE 

A.  The RICs, chromatograms, tunes and general system performance were acceptable for all instruments 
and analytical systems. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

B.  The suggested EQLs for the sample matrices in this set were met. 
Yes __X__   No ___ NA____ 
 
The laboratory has not reported any ‘E’ flag data, so only diluted results are reported in the EDD.  There 
are dilutions of up to 10,000 x for 1,2-Dichloroethene (total), TCE, PCE and Methylene chloride in 
several samples.  No 1 x dilutions are reported which elevate all the reporting limits.  It is recommended 
that the lowest dilution possible be reported.  In these cases, the lowest dilution that was acceptable to run 
on the instruments may have been reported.  Given the extreme dilutions of most of these samples, the 
samples were probably appropriately pre-screened.  Had they been run undiluted, it could have caused 
damage to the instruments and significant down time to purge the system.  If the client has any indication 
that samples might significantly exceed instrument limits, informing the laboratory would be a useful and 
productive step. 
The client will determine if the elevated Reporting Limits (RL) meet action level criteria, but as noted, 
lower RLs do not seem achievable for many of these samples. 

XII. TCL COMPOUNDS 

A.  The identification is accurate and all retention times, library spectra and reconstructed ion 
chromatograms (RIC) were evaluated for all detected compounds. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

B.  Quantitation was checked to determine the accuracy of calculations for representative compounds in 
each internal standards quantitation set. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

XIII. TENTATIVELY IDENTIFIED COMPOUNDS 

TICs were properly identified and met the library identification criteria. 
Yes ____   No ___ NA__X__ 
 
No TICs reported or requested. 

XIV. OVERALL ASSESSMENT OF THE CASE 

The laboratory has complied with the requested method.  Data are fully usable after consideration of 
qualifiers. 

Deliverables 

The following are noted for clarification: 

Data were submitted for the aqueous samples for Volatile Organic (VOA) and Semi-Volatile Organic 
(SVOA) analyses.  Eighteen of the aqueous samples were designated as trip blanks (please refer to 
Section I. B).  QC Prep Batch 500-59639 in SDG 500-17362-1, QC Prep Batch 500-60617 in SDG 500-
17651-1 and QC Prep Batch 500-70875 in SDG 500-20828-3 were used for the full raw data review 
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(Level IV) for the VOA analyses.  SDG 500-17651-1 was used for the full raw data review for the SVOA 
analyses. 

Chain of Custody and Holding Times 

The Project Manager is informed of the following and Chains of Custody are updated for the project file: 

Duplicate sample numbers (“MW8US-GW01-090323”) were provided on the SDG 500-17766-1 Chain of 
Custody (COC) for two aqueous samples.  The second sample (500-17766-2) consisted of two containers 
for 8260B analysis and no Sampling Time was indicated, both of which are consistent with a trip blank 
sample.  The laboratory recorded a Sampling Time of “1200” for this sample on the Analytical Data 
report and Sample Summary and performed the 8260B analysis.  Based on the COC, the sample was 
reviewed for this report as a VOA trip blank. 

No Sampling Time was listed on the SDG 500-18900-1 COC for sample “MW12-GW01-090514.” 

The laboratory reported in the Case Narrative for SDG 500-18415-1 that both samples, 500-18415-1 and 
500-18415-2, were analyzed “from a vial with headspace.”  This information was not indicated on the 
Sample Receipt Check List.  There is no indication that the headspace was outside the size limits, and no 
further action is taken. 

Initial Calibration 

8260B:  Several RRF values for Acetone did not meet the criterion.  Detected data are qualified “JC#,” 
where # is the value of the average initial response factors.  Data could be biased low.  Undetected data 
could be false non-detects and are qualified “RC#” due to the lack of sensitivity for the qualified 
compound.  Per the 2001 validation guidance, a limit of 0.01 is allowed for “poor responders,” which 
includes Acetone.  Data would not be qualified under that guidance. 

A column degradation check was not included in the data packages for the semi-volatile analyses.  There 
is no evidence of degradation in the spectra or chromatograms, and no further action is taken. 

Continuing Calibration 

8260B:  The RRFs for Acetone in SDGs 500-17392-1, 500-17843-1, 500-18415-1, 500-18570-1 and 500-
18900-1 did not meet the criterion, but as the associated sample results have been qualified based on the 
ICV (please refer to Section III. A. 1), no additional qualification has been applied.  The RRF for Acetone 
in SDG 500-17651-1 did not meet the criterion, therefore non-detect samples are qualified “RC.0413” to 
indicate the possible reporting of false undetected data. 
Several CCVs had % D values outside of the 25% limit.  The outliers observed are presented in the 
associated table.  A negative sign indicates that the % D is indicative of a high bias.  As all associated 
samples are non-detect for these compounds, no qualification has been applied. 

Surrogate Standards 

The Surrogate Standard recovery for 1,2-Dichloroethane-d4 in SDG 500-17843-1 was outside the limits.  
Data are qualified “JS#,” where # is the value of the recovery.  Only the parent sample is qualified for 
organic analyses. Data could be biased very slightly high. 

Matrix Spikes and Duplicates 

Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Only the parent sample is qualified for organic analyses.  Only detected data are 
qualified for high spike values.  A high Matrix Spike recovery indicates a potential high bias.  When four 
times (4 ×) the spike amount is less than the concentration of the analyte in the parent sample, no 
qualification is required as the recovery is statistically invalid.  This latter condition was observed for 
Tetrachloroethene in SDG 500-17651-1. 
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Data which do not meet the Matrix Spike Duplicate RPD criteria are presented in the associated table.  
Qualification is not required as the spike recoveries were within limits. 

Laboratory Control Samples 

8260B:  Acetone in SDG 500-17362-1 and in SDG 500-18900-1 demonstrated a relative percent 
difference (RPD) value outside the laboratory-specific limits for LCS/LCSD recoveries.  Data are not 
qualified for LCS/LCSD when both QC sample recoveries are acceptable. 
1,2-Dichloroethane in SDG 500-17651-1 demonstrated a percent recovery (% R) value high and outside 
the laboratory limits.  Vinyl chloride in QC Prep Batch 500-60763 in SDG 500-17702-1 demonstrated a 
% R value slightly high and outside the laboratory limits.  Qualification is not required since the 
associated samples are non-detect for these target compounds.  
8270C:  N-Nitrosodiphenylamine in SDGs 500-17651-1 and 500-17676-1 demonstrated a percent 
recovery (% R) value high and outside the laboratory limits.  Qualification is not required since the 
associated samples are non-detect for these target compounds.  
Benzo(k)fluoranthene in SDG 500-17766-1 demonstrated a slightly low (77%) recovery in the LCSD.  
Data are not qualified for the LCSD alone as the LCS spike (95%) was acceptable.  

Sample Dilutions 

The laboratory has not reported any ‘E’ flag data, so only diluted results are reported in the EDD.  There 
are dilutions of up to 10,000 x for 1,2-Dichloroethene (total), TCE, PCE and Methylene chloride in 
several samples.  No 1 x dilutions are reported which elevate all the reporting limits.  It is recommended 
that the lowest dilution possible be reported.  In these cases, the lowest dilution that was acceptable to run 
on the instruments may have been reported.  Given the extreme dilutions of most of these samples, the 
samples were probably appropriately pre-screened.  Had they been run undiluted, it could have caused 
damage to the instruments and significant down time to purge the system.  If the client has any indication 
that samples might significantly exceed instrument limits, informing the laboratory would be a useful and 
productive step. 
The client will determine if the elevated Reporting Limits (RL) meet action level criteria, but as noted, 
lower RLs do not seem achievable for many of these samples. 

Field Blanks 

Eighteen trip blanks were identified per the client. 

Field QC 

Field duplicates were identified as follows: 
SDG 500-17392-1 MW2S-GW01-090303 and MW2S-GW02-090303 (500-17392-3 and -4) 
SDG 500-17587-1 MW10UB-GW01-090311 and MW10UB-GW02-090311 (500-17587-1 and -3) 
SDG 500-17605-1 MW9US-GW01-090312 and MW9US-GW02-090312 (500-17605-4 and -5) 
SDG 500-17651-1 MW1S-GW01-090316 and MW1S-GW02-090316 (500-17651-2 and -3) 
SDG 500-18570-1 JS25-GW01-090429 and JS25-GW02-090429 (500-18570-3 and -4) 

The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
 
Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control. 
 
Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
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following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 
 
Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 
 
Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Twenty seven reported results have been qualified as unusable 
(rejected), therefore the overall completeness for the sampling event is rounded to 99.8 percent. 
 
Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 
 
Precision was monitored through the use of data from field duplicates.  Precision was in control. 
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DATA VALIDATION REPORT 
FOR 

GROUNDWATER SAMPLES COLLECTED AT THE RIVERFRONT 
SUPERFUND SITE, NEW HAVEN, MISSOURI IN BETWEEN APRIL 

AND SEPTEMBER 2009 

OVERVIEW 

This data validation summary report covers two groundwater and associated field 
quality control samples collected from selected New Haven site locations between April and 
September 2009.  The field quality control samples included two trip blank samples.  The 
samples are included in two Sample Delivery Groups (SDGs).  An SDG represents the group 
of samples that were prepared, analyzed and reported together (i.e., the analytical batch) with 
common laboratory QC samples.   A summary of the samples by SDG is presented in the 
table below. 

The samples were analyzed for Volatile Organics (VOAs) using method SW 8260B.  
All samples were prepared and analyzed by the Test America Laboratories (TA) University 
Park, Illinois following the EPA method below.  

  SUMMARY OF SAMPLES 

SDG Matrix Sample ID Comment 

18573 GW MS04BS-GW01-090428  

21444 GW MW4-GW01-090930  

18573 W MW9R-TB01-090428 TRIP BLANK 

21444 W MW4-TB01-090930 TRIP BLANK 

GW – groundwater 

All work was performed in accordance with the Final Quality Assurance Project Plan 
(QAPP) for the Remedial Investigation/Feasibility Study at the Riverfront Superfund Site 
Operable Unit No. 2/6 (Parsons, July 2006), which was also prepared and approved for use to 
ensure generation of legally defensible data.   
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EVALUATION CRITERIA 

The data submitted by the laboratory have been reviewed and validated following the 
guidelines described in the Section D2.4 of the QAPP and consistent with the USEPA 
National Functional Guidelines for Organic Data Review (USEPA OSWER 1999).  All 
results and supporting data included in the data packages have been reviewed and validated 
including laboratory quality control results, chain-of-custody forms, chromatographs, 
quantitation reports and mass spectral data.   

SUMMARY 

This section of this report discusses deviations from the QAPP, other laboratory 
problems, QC problems leading to qualifying of data as rejected, estimated, or not detected 
and the overall usability of the data. 

All samples were collected, prepared and analyzed following the procedures described 
in the project Work Plan and the QAPP.  Except as indicated in this report, all samples were 
prepared and analyzed within the holding times specified in the QAPP.   

Target VOAs detected in the samples include tetrachloroethene, acetone and methyl 
ethyl ketone.   The results reported for acetone in sample MW4-GW01-090930 and the 
associated trip blank have been qualified as laboratory blank contaminants. 

No target VOAs were detected in the trip blank samples except for MW4-TB01-
090930 (SDG 21444) which contained acetone.     

The laboratory blank associated with the samples in SDG 18573 was free of volatile 
contamination.   The laboratory blank associated with the samples in SDG 21444 contained 
acetone (3.6 ug/L).  Reported results for acetone in the GW sample (6 ug/L) and the trip blank 
(5.8 ug/L) have been requalified as not detected (flagged ‘U’) due to the laboratory blank 
contamination. 

The validated analytical results including data validation qualifiers are presented in 
Appendix A.  A glossary of the data qualifiers is presented in Appendix B. 

No major QA/QC problems were found during validation of the data.  No reported 
results have been qualified as unusable (rejected).  All reported results should be considered 
usable as reported and qualified in this report and the associated data summary tables 
(Appendix A).   

Accuracy was monitored through the use of spike samples including surrogates and 
laboratory control spikes (LCS).  Accuracy was determined by calculating the percent 
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recovery of the spiked analytes.  Except as indicated in this report, all accuracy results were in 
control.    

All surrogate percent recoveries for the samples were within the acceptance limits.   

LCS percent recovery (%R) outliers were reported for target VOCs acetone, 2-
hexanone and bromomethane for the LCS associated with SDG 21444.  The reported 
recoveries exceeded the respective upper control limits.  Since 2-hexanone and 
bromomethane were not detected in the associated samples, the reported results, for these 
analytes, have not been qualified.  The reported results for acetone in the GW and trip blank, 
already qualified due to the method blank contamination, has not been further qualified. 

Representativeness was monitored through the review of the sampling, handling, 
preparation, and analytical methods used for the samples.  All samples were collected, 
preserved, prepared, and analyzed following the procedures described in the QAPP.  The trip 
blanks were free of VOA contamination, except as indicated above.  

Comparability was monitored through the use of standard sampling and analytical 
methods.  Comparability was determined by reviewing the analytical results to ensure that 
only the standard methods described in the QAPP were used and that the results were reported 
using the appropriate units.   

Completeness was determined by calculating the percentage of measurements judged 
to be usable compared to the total number of measurements planned.  All samples collected 
were prepared and analyzed for the requested parameters.  Since no reported results have been 
qualified as unusable (rejected) the overall completeness for the sampling event is 100 
percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and 
Project Reporting Limits (PRLs).  Target analytes not detected in the samples are reported at 
the PRL with the ‘U’ flag.   
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APPENDIX A 

DATA SUMMARY TABLES FOR 
VALIDATED ANALYTICAL RESULTS 
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APPENDIX B 

GLOSSARY OF DATA QUALIFIERS
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GLOSSARY OF DATA VALIDATION QUALIFIERS 

(NO CODE)  Confirmed identification. 

U Analyte was analyzed for but not detected above the adjusted project reporting 
limit (PRL). 

UJ Analyte was not detected.  The reported adjusted PRL is estimated. 

J Analyte was detected; the reported value is the estimated concentration of the 
analyte in the sample. 

R The reported result is unusable.  The analyte may or may not be present in the 
sample. 

UB Data considered being undetected at the elevated reporting limit due to 
laboratory or fielding blank contamination. 

H Holding time or sample preservation violation. 

+ Reported result obtained from diluted sample. 
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INORGANIC DATA QUALITY REVIEW REPORT 
METALS BY ICP SW-846 METHOD 6010B AND MERCURY BY CVAA SW-846 METHOD 
7470A 

SDG 500-17508-1, 500-17651-1, 500-17676-1, 500-17766-1 

  

PROJECT Riverfront Superfund Site task 2e for Parsons Technology, IL 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Water SAMPLING DATE (mo/yyyy) March 2009 

NO. OF SAMPLES  1 (W), 3 (W), 1 (W), 1 (W) = 6 aqueous samples 

ANALYSES REQUESTED SW-846 6010B and SW-846 7470A 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included Yes  No × 
 

Contractual Violations Yes  No × 
 

The project QC, the EPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Review 2002, and the SW-846 Methods and laboratory SOPs have been referenced by the reviewer to 
perform this data validation review.  The EPA qualifiers have been expanded to include a descriptor code 
and value to define QC violations and their values, per the approval of the Project Manager.  Per the 
Scope of Work, the review includes validation of all calibrations, chains of custody, and QC forms 
referencing the above documents.  All of the data are also further reviewed for the calculation algorithms 
and submitted continuing calibration blanks as determined by the Project Manager.  General comments 
regarding the data/analytical quality are included in the review when raw data are submitted. 
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I. DELIVERABLES 

All deliverables were present as specified in the Statement of Work (SOW) or project contract. 

Yes × No  
 
The following are noted for clarification: 
Data were submitted for all samples for the ICP analysis of Arsenic, Barium, Cadmium, Chromium, Lead, 
Selenium, Silver and Zinc.  Mercury was analyzed by Cold Vapor AA. 
SDG 500-17651-1 was used for the full raw data review (Level IV). 

II. CALIBRATIONS 

A. All initial instrument calibrations were performed as defined in the SOW or project contract.  All 
correlation coefficients of the 3 point curves were > 0.995. 

Yes × No  N/A  
 
B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards 
were analyzed at the required frequency.  

Yes × No  
 
Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were 
met for client samples. 

C. The ICV and CCV standard percent recovery results were within the required control limits of 90.0 – 
110.0% (80 – 120 % for mercury). 

Yes × No  
 
III. CRDL STANDARDS 

The 2 × CRDL standards were analyzed as required in the SOW. 

Yes × No  N/A  
 
IV. BLANKS 

The highest blank associated with any particular analyte is used for the qualification process and is the 
value entered after the “B” blank descriptor. 

A. The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were analyzed at the 
required frequency. 

Yes × No  N/A  
 
Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies 
were met for client samples. 

B. The ICB and CCB results were within the required control limits. 

Yes × No  N/A  
 
This is done as part of the 10% review of the raw data. 

C. All analytes in the Leach Blank were less than the CRDL or less than 2 × the instrument detection 
limit (IDL or MDL), whichever is lower. 
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Yes  No  N/A × 
 
No TCLP analysis was performed. 

V. PREPARATION OR METHOD BLANKS 

A. Preparation or Method blanks were prepared and analyzed at the required frequency. 

Yes × No  
 
B. All analytes in the Preparation or Method Blank were less than the CRDL or less than the MDL, 
whichever is lower. 

Yes  No × 
 
Analytes were found in the Preparation Blank but the levels were such that qualification would be 
required only for the following analytes. 

SDG Matrix Analyte Result Qualifier 

500-17508-1 Water Zinc 0.0036 UB0.0036 

500-17651-1 Water Zinc 0.0029 UB0.0029 

500-17676-1 Water Zinc 0.0058 UB0.0058 
 
Analytes reported as contaminants in the Method Blank are qualified “UB#,” where # is the value of the 
blank corrected to the units of the sample.  Only detected data less than 5 × blank are qualified, and are 
fully usable as undetected values. 

C. Field, trip, decon rinse or other Field Blanks are contained and identified in the package. 

Yes  No × N/A  
 
No Field Blanks were identified for the metals analysis. 

D. The reported results for the Field Blanks are less than the CRDL or less than the MDL, whichever is 
lower. 

Yes  No  N/A × 
 
VI. A.  ICP INTERFERENCE CHECK SAMPLE 

A. The Interference Check Sample (ICS) was analyzed as required in the SOW or project contract. 

Yes × No  N/A  
 
B. The ICS percent recovery results were reported for all required ICS analytes and were within the 
required control limits of 80.0 – 120.0%. 

Yes × No  N/A  
 
C. ICP analysis results for analytes not required to be present in a given ICS standard were within 
acceptable limits. 

Yes  No  N/A × 
 
Not applicable to limited list metals. 
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VI B.  INTERELEMENT CORRECTION FACTORS 
 

The Interelement Correction Factors are included and complete for all possible interferent analytes. 

Yes × No  N/A  
 
Review of other possible contaminants was not requested by the client.  The full Interference table was 
provided, however. 

VII. SPIKE SAMPLE RECOVERY 

A. A Matrix (pre-digestion) Spike sample was analyzed for each digestion group and/or matrix or as 
required in the SOW. 

Yes × No  
 
The following table contains the MS/MSD samples prepared and analyzed for the SDGs associated with 
this report. 

SDG Client Sample ID Lab Sample ID 

500-17651-1 MW7US-GW01-090316 500-17651-1 
 
B. The Matrix Spike percent recoveries were within the required control limits of 75.0 – 125.0%. 

Yes × No  N/A  
 
C. A Post Digestion Spike was prepared and analyzed if required. 

Yes  No  N/A × 
 
D. The MS/MSD samples were client samples. 

Yes × No  N/A  
 
VIII. DUPLICATES 

A. Matrix (pre-digestion) Duplicate samples were analyzed at the required frequency. 

Yes × No  
 
The laboratory prepared and analyzed MS/MSD samples. 

B. The Matrix Duplicate relative percent differences (RPD) were within the required control limits 
(20% for water samples or 35% for soil samples) or the Reporting Limits (RL) were met if the duplicate 
values are less than 5 × RL (CRDL Rule).  If either of the duplicate results is less than 5 × RL, the RPD is 
not used.  The QC limit (± RL for water samples or ± 2 × RL for soil samples) used is the difference 
between the original and the duplicate results. 

Yes × No  N/A  
 
IX. LABORATORY CONTROL SAMPLE 

A. Laboratory Control Samples (LCS) were analyzed at the required frequency. 

Yes × No  
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B. The LCS recoveries were within the required control limits of 80.0 – 120.0%. 

Yes × No  
 
X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA) 

Duplicate injections were performed for all analyses and the relative standard deviations (RSD) were less 
than 20% for all reported results.  (Method of Standard Additions (MSA) requires only a single injection). 

Yes  No  N/A × 
 
Graphite furnace analysis was not conducted. 

XI. ICP SERIAL DILUTION 

A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations were 
greater than 50 × IDL. 

Yes × No  N/A  
 
B. The percent difference (% D) criteria of ± 10.0 % were met. 

Yes × No  N/A  
 
C. The Serial Dilution analyses were on client samples. 

Yes × No  N/A  
 
XII. INSTRUMENT DETECTION LIMITS 

A. The Instrument Detection Limits (IDL) have met the Quarterly reporting requirements. 

Yes × No  N/A  
 
This was determined to be acceptable during the contractual process. 

B. All sample results have met the required detection limits (CRDL). 

Yes × No  N/A  
 
XIII. PREPARATION AND ANALYSIS LOGS 

A. All samples were prepared and analyzed within the required holding times referenced in the SOW 
(time of sample receipt to preparation/distillation). 

Yes × No  
 
B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended 
holding times (time of sample collection to date of analysis). 

Yes × No  
 
C. Chains of Custody (COC) 
1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross 
outs were clean and initialed. 

Yes × No  
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2. Samples were received at the required temperature and preservation. 

Yes × No  
 
XIV. FIELD QC 

A. Field QC samples (duplicates, SRMs) were identified. 

Yes  No × 
 
Field duplicates were identified as follows: 
SDG 500-17651-1 MW1S-GW01-090316 and MW1S-GW02-090316 (500-17651-2 and -3) 

B. Field duplicates were within the guidance limit of < 35% RPD for water samples or < 50% RPD for 
soil samples.  If values are less than 5 × RL, the water limit is ± 2 × RL or the soil limit is ± 4 × RL.  The 
Project Manager will make the final determination. 

Yes × No  N/A  
 

Matrix SDG Parent Sample Analyte Observation 

Water 500-17651-1 MW1S-GW01-090316 

Barium PASS 

Chromium PASS 

Zinc PASS 
 
XV. GENERAL COMMENTS 

The laboratory has complied with the requested methods and the quality of the data is acceptable and 
usable with consideration of the following comments. 

The following are noted for clarification: 
Data were submitted for all samples for the ICP analysis of Arsenic, Barium, Cadmium, Chromium, Lead, 
Selenium, Silver and Zinc.  Mercury was analyzed by Cold Vapor AA. 
SDG 500-17651-1 was used for the full raw data review (Level IV). 

Blanks 

Analytes reported as contaminants in the Method Blank are qualified “UB#,” where # is the value of the 
blank corrected to the units of the sample.  Only detected data less than 5 × blank are qualified, but are 
fully usable as undetected values. 

Field Duplicates 

Field duplicates were identified as follows: 
SDG 500-17651-1 MW1S-GW01-090316 and MW1S-GW02-090316 (500-17651-2 and -3) 
 

The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
 
Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control. 
 
Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
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following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 
 
Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 
 
Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 100 percent. 
 
Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 
 
Precision was monitored through the use of data from field duplicates.  Precision was in control. 
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INORGANIC DATA QUALITY REVIEW REPORT 
WET CHEMISTRY BY METHODS 300.0, 350.2, 353.2, 354.1, 376.1 
 

SDG 

500-17362-1, 500-17392-1, 500-17448-1, 500-17508-1, 500-17534-1, 500-17587-
1, 

500-17605-1, 500-17651-1, 500-17676-1, 500-17702-1, 500-17729-1, 500-17766-
1, 

500-17786-1, 500-17843-1, 500-18415-1, 500-18570-1, 500-18900-1, 500-20828-
3, 

500-21108-1 

PROJECT Riverfront Superfund Site Task 2e for Parsons Technology, IL 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Water SAMPLING DATE (mo/yyyy) March, April, May, 
August & Sept 2009 

NO. OF SAMPLES  
3 (W), 4 (W), 2 (W), 2 (W), 1 (W), 2 (W), 4 (W), 4 (W), 2 (W), 2 (W), 
1 (W), 2 (W), 2 (W), 3 (W), 1 (W), 3 (W), 4 (W), 1 (W), 1 (W) = 
44 aqueous samples 

ANALYSES REQUESTED Method MCAWW 300.0 (Chloride and Sulfate), 350.2 (Ammonia as N), 
353.2 (Nitrate/Nitrite), 354.1 (Nitrite), and 376.1 (Sulfide) 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included Yes  No × 
Contractual Violations Yes  No × 
 

The project QC, the EPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Review 2004, and the Methods and laboratory SOPs have been referenced by the reviewer to perform this 
data validation review.  The EPA qualifiers have been expanded to include a descriptor code and value to 
define QC violations and their values, per the approval of the Project Manager.  Per the Scope of Work, 
the review includes validation of all calibrations, chains of custody, and QC forms referencing the above 
documents.  All of the data are also further reviewed for the calculation algorithms and submitted 
continuing calibration blanks as determined by the Project Manager.  General comments regarding the 
data/analytical quality are included in the review when raw data are submitted. 
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I. DELIVERABLES 

All deliverables were present as specified in the Statement of Work (SOW), SW-846, or project contract. 

Yes × No  
 
The following are noted for clarification: 
SDG 500-17651-1 and SDG 500-20828-3 were used for the Level IV review. 

II. CALIBRATIONS 

A. All initial instrument calibrations were performed as defined in the SOW or project contract.  All 
correlation coefficients of the 5 point curves were > 0.995. 

Yes × No  N/A  
 
B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards 
were analyzed at the required frequency. 

Yes × No  
 
Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were 
met for client samples. 

C. The ICV and CCV standard percent recovery (% R) results were within the required control limits of 
90.0 – 110.0%. 

Yes  No × 
 
The following analytes were qualified due to CCV standard % R values outside of the control limits. 

SDG Prep QC Lot Analyte Recovery Qualifier 

500-17766-1 500-60505 Nitrate/Nitrite 114 JC114 

500-18415-1 500-62966 Nitrate/Nitrite 113 JC113 
 
Data are qualified “JC#,” where # is the % R value.  The data may be biased high due to calibration 
inconsistencies. 

III. BLANKS 

The highest blank associated with any particular analyte is used for the qualification process and is the 
value entered after the “B” blank descriptor. 

A. The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were analyzed at the 
required frequency. 

Yes × No  N/A  
 
Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies 
were met for client samples. 

B. The ICB and CCB results were within the required control limits. 

Yes × No  N/A  
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One of the CCBs for Nitrate/Nitrite was out of limits, but as all associated sample results are greater than 
5 × blank, no qualification has been applied.  One of the CCBs for Chloride was out of limits for SDG 
500-20828-3, but as the associated sample result is greater than 5 × blank, no qualification has been 
applied.  These are part of the Level IV review. 

C. All analytes in the Leach Blank were less than the CRDL or less than 2 × the instrument detection 
limit (IDL or MDL), whichever is lower. 

Yes  No  N/A × 
 
No TCLP analysis was performed. 

IV. PREPARATION OR METHOD BLANKS 

A. Preparation or Method blanks were prepared and analyzed at the required frequency. 

Yes × No  
 
B. All analytes in the Preparation or Method Blank were less than the MDL. 

Yes  No × 
 
Analytes were found in the Preparation Blanks, but the levels were such (results greater than 5 × blank or 
non-detect) that qualification was required only for the following analytes. 

SDG Matrix Analyte Result Qualifier 

500-17786-1 
Water Ammonia 0.075 UB0.075 

500-17843-1 

500-18415-1 Water Ammonia 0.071 UB0.071 

500-18570-1 Water Sulfide 0.45 UB0.45 
 
Analytes reported as contaminants in the Method Blank are qualified “UB#,” where # is the value of the 
blank corrected to the units of the sample.  Only detected data less than 5 × blank are qualified, and are 
fully usable as undetected values. 

C. Field, trip, decon rinse or other Field Blanks are contained and identified in the package. 

Yes  No × N/A  
 
D. The reported results for the Field Blanks are less than the MDL. 

Yes  No  N/A × 
 
V. SPIKE SAMPLE RECOVERY 

A. A Matrix (pre-digestion) Spike sample was prepared and analyzed for each digestion group and/or 
matrix or as required in the SOW. 

Yes × No  
 
B. The Matrix Spike percent recoveries were within the required control limits of 75.0 – 125.0%. 

Yes  No × N/A  
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The following Matrix Spike (MS) recovery required data qualification. 

SDG Prep QC Lot Analyte MS/MSD 
Recoveries Affected Samples Qualifier 

500-17392-1 500-59876 Chloride 126/124 All detected data JMS126 

500-21108-1 500-72203 Nitrate/ 
Nitrite 168/148 All detected data JMS168 

 
Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Data could be biased slightly high proportional to the spike recovery.  Only detected 
data are qualified for high spike values.  When four times (4 ×) the spike amount is less than the 
concentration of the analyte in the parent sample, no qualification is required as the recovery is 
statistically invalid.  This latter condition was not observed for these QC lots. 

C. A Post Digestion Spike was prepared and analyzed if required. 

Yes  No  N/A × 
 
D. The MS/MSD samples were client samples. 

Yes × No  N/A  
 
VI. DUPLICATES 

A. Matrix (pre-digestion) Duplicate samples were prepared and analyzed at the required frequency. 

Yes × No  
 
The laboratory prepared and analyzed MS/MSD samples. 

B. The Matrix Spike Duplicate relative percent differences (RPD) were within the required control 
limits (20% for water samples or 35% for soil samples) or the Reporting Limits (RL) were met if the 
duplicate values are less than 5 × RL (CRDL Rule).  If either of the duplicate results is less than 5 × RL, 
the RPD is not used.  The QC limit (± RL for water samples or ± 2 × RL for soil samples) used is the 
difference between the original and the duplicate results. 

Yes  No × N/A  
 
The following analyte was qualified due to the Matrix Spike Duplicate RPD value outside of the control 
limits. 

SDG Prep QC Lot Analyte RPD Qualifier 

500-17729-1 500-60190 Sulfide 26 JD26 
 
Data are qualified “JD#,” where # is the RPD.  As the RPD increases, the precision decreases. 

VII. LABORATORY CONTROL SAMPLE 

A. Laboratory Control Samples (LCS) were analyzed at the required frequency. 

Yes × No  
 
B. The LCS recoveries were within the required control limits of 80.0 – 120.0%. 
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Yes × No  
 
VIII. ICP INTERFERENCE CHECK SAMPLE 

A. The Interference Check Sample (ICS) was analyzed as required in the SOW or project contract. 

Yes  No  N/A × 
 
Not applicable to wet chemistry methods. 

B. The ICS percent recovery results were reported for all required ICS analytes and were within the 
required control limits of 85.0 – 115.0%. 

Yes  No  N/A × 
 
IX. ICP SERIAL DILUTION 

A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations were 
greater than 50 × IDL. 

Yes  No  N/A × 
 
Not applicable to wet chemistry methods. 

B. The percent difference (% D) criteria of ± 10.0 % were met. 

Yes  No  N/A × 
 
X. INSTRUMENT DETECTION LIMITS 

A. The Instrument Detection Limits (IDL) have met the Quarterly reporting requirements. 

Yes × No  N/A  
 
This was determined to be acceptable during the contractual process.  The MDLs are noted on the report 
forms. 

B. All sample results have met the required detection limits (CRDL). 

Yes × No  N/A  
 
Some samples required dilution due to high levels of analytes.  The Reporting Limits are increased 
proportionally for the affected analytes.  The Project Manager will decide whether further evaluation is 
required to determine if the elevated RLs are acceptable. 

XI. PREPARATION AND ANALYSIS LOGS 

A. All samples were prepared and analyzed within the required holding times referenced in the SOW 
(time of sample receipt to preparation/distillation). 

Yes × No  
 
B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended 
holding times (time of sample collection to date of analysis). 

Yes × No  
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C. Chains of Custody (COC) 
1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross 
outs were clean and initialed. 

Yes × No  
 
See associated Organic Data Quality Review Report for GCMS samples for complete details. 
No Ammonia (as N) testing was designated on the COC for SDG 500-20828-3 or on the COC for SDG 
500-21108-1. 

2. Samples were received at the required temperature and preservation. 

Yes × No  
 
XII. FIELD QC 

A. Field QC samples (duplicates, SRMs) were identified. 

Yes × No  
 
Field duplicates were identified as follows: 
SDG 500-17392-1 MW2S-GW01-090303 and MW2S-GW02-090303 (500-17392-3 and -4) 
SDG 500-17587-1 MW10UB-GW01-090311 and MW10UB-GW02-090311 (500-17587-1 and -3) 
SDG 500-17605-1 MW9US-GW01-090312 and MW9US-GW02-090312 (500-17605-4 and -5) 
SDG 500-17651-1 MW1S-GW01-090316 and MW1S-GW02-090316 (500-17651-2 and -3) 
SDG 500-18570-1 JS25-GW01-090429 and JS25-GW02-090429 (500-18570-3 and -4) 

B. Field duplicates were within the guidance limit of < 35% RPD for water samples or < 50% RPD for 
soil samples for wet chemistry analyses.  If values are less than 5 × RL, the water limit is ± RL or the soil 
limit is ± 2 × RL.  The Project Manager will make the final determination. 

Yes  No × N/A  
 

SDG Matrix Parent Sample Analyte Observation 

500-17392-1 Water MW2S-GW01-090303 

Chloride PASS 

Nitrate/Nitrite PASS 

Nitrate PASS 

Sulfate PASS 

Ammonia FD0.5 

500-17587-1 Water MW10UB-GW01-090311 

Chloride PASS 

Nitrate/Nitrite FD2.4 

Nitrite PASS 

Nitrate FD2.4 

Sulfate PASS 

Ammonia CRDL Rule 
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500-17605-1 Water MW9US-GW01-090312 

Chloride PASS 

Nitrate/Nitrite FD4.6 

Nitrate FD4.6 

Sulfate PASS 

Ammonia CRDL Rule 

500-17651-1 Water MW1S-GW01-090316 

Chloride PASS 

Nitrate/Nitrite FD1.2 

Nitrate FD71 

Sulfate PASS 

Ammonia PASS 

500-18570-1 Water JS25-GW01-090429 

Chloride PASS 

Nitrate/Nitrite PASS 

Nitrite PASS 

Nitrate PASS 

Sulfate PASS 

Sulfide CRDL Rule 
 
XIII. OVERALL ASSESSMENT 

The laboratory has complied with the requested methods, and the quality of the data is acceptable and 
usable with consideration of the following comments. 

Deliverables 

The following are noted for clarification: 
SDG 500-17651-1 and SDG 500-20828-3 were used for the Level IV review. 

Initial and Continuing Calibrations 

Nitrate/Nitrite demonstrated CCV percent recovery values outside the control limits for SDGs 500-17766-
1 and 500-18415-1.  Data are qualified “JC#,” where # is the % R value.  The data may be biased high 
due to calibration inconsistencies. 

Blanks 

One of the CCBs for Nitrate/Nitrite was out of limits, but as all associated sample results are greater than 
5 × blank, no qualification has been applied.  One of the CCBs for Chloride was out of limits for SDG 
500-20828-3, but as the associated sample result is greater than 5 × blank, no qualification has been 
applied.  These are part of the Level IV review. 
 
Analytes were found in the Preparation Blanks, but the levels were such that qualification was required 
only as given in the associated table.  Analytes reported as contaminants in the Method Blank are 
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qualified “UB#,” where # is the value of the blank corrected to the units of the sample.  Only detected 
data less than 5 × blank are qualified, but are fully usable as undetected values. 

Matrix Spikes and Matrix Spike Duplicates 

The Matrix Spike recovery for Chloride in SDG 500-17392-1 was outside the control limits.  Data which 
do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of the spike 
recovery.  Data could be biased slightly high proportional to the spike recovery.  Only detected data are 
qualified for high spike values.  When four times (4 ×) the spike amount is less than the concentration of 
the analyte in the parent sample, no qualification is required as the recovery is statistically invalid.  This 
latter condition was not observed for these QC lots. 

Duplicates 

Sulfide in SDG 500-17729-1 was qualified due to the Matrix Spike Duplicate RPD value outside of the 
control limits.  Data are qualified “JD#,” where # is the RPD.  As the RPD increases, the precision 
decreases. 

Instrument Detection Limits 

Some samples required dilution due to high levels of analytes.  The Reporting Limits are increased 
proportionally for the affected analytes.  The Project Manager will decide whether further evaluation is 
required to determine if the elevated RLs are acceptable. 

Chains of Custody 

See associated Organic Data Quality Review Report for GCMS samples for complete details. 
No Ammonia (as N) testing was designated on the COC for SDG 500-20828-3 or on the COC for SDG 
500-21108-1. 

Field QC 

Field duplicates were identified as follows: 
SDG 500-17392-1 MW2S-GW01-090303 and MW2S-GW02-090303 (500-17392-3 and -4) 
SDG 500-17587-1 MW10UB-GW01-090311 and MW10UB-GW02-090311 (500-17587-1 and -3) 
SDG 500-17605-1 MW9US-GW01-090312 and MW9US-GW02-090312 (500-17605-4 and -5) 
SDG 500-17651-1 MW1S-GW01-090316 and MW1S-GW02-090316 (500-17651-2 and -3) 
SDG 500-18570-1 JS25-GW01-090429 and JS25-GW02-090429 (500-18570-3 and -4) 
 

The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
 
Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control. 
 
Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 
 
Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 
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Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 100 percent. 
 
Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 
 
Precision was monitored through the use of data from field duplicates.  Precision was in control. 

 



 
 

TASK 3 - DNAPL INVESTIGATION
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ORGANIC DATA QUALITY REVIEW REPORT 
VOLATILE ORGANICS SW-846 METHOD 8260B, 
 
SDG:   500:  6509, 7330, 7476, 7566, 6101, 5774, 7772, 7133__________________________ 
 
PROJECT:   Riverfront Superfund Site, OU2/6, Task 3-DNAPL Investigation for Parsons Technology, 

IL 
 
LABORATORY:  Test America Laboratories-Chicago, IL 
 
SAMPLE MATRIX:  Waters   SAMPLING DATE (Month/Year) July, August, September, October, 
November, 2007 
 
ANALYSES REQUESTED:  SW-846 8260B 
 
SAMPLE NO.:  8260B: 32 waters including 9 trip blanks  
 
DATA REVIEWER:  Sammy Huntington and John Huntington___________________________  
 
QA REVIEWER:   Diane Short and Associates Inc.  INITIALS/DATE:  ___________ 
     
 
Telephone Logs included     Yes____ No _X__ 
 
Contractual Violations  Yes____ No _X___ 
 
The Quality Assurance Project Plans (QAPP),  the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Review, 1999, and the SW-846 Method 8260B has been referenced 
by the reviewer to perform this data validation review.  The EPA qualifiers have been expanded to 
include a descriptor code and value to define QC violations and their values, per the approval of the 
Project Manager.  Per the Scope of Work, the review includes validation of all chains of custody, 
calibrations and QC forms referencing the above documents. All of the data are further reviewed for 
the calculation algorithm and submitted chromatograms and mass spectra as determined by the project 
manager.  General comments regarding the data/ analytical quality are part of the review when raw 
data are submitted.   
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I.  DELIVERABLES 
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the 
project contract. 
Yes ___X__   No__   
 
B. Chain of Custody Documentation was complete and accurate. 
Yes _X__   No__  ___  
The project manager is informed of the following and the chains are being completed for the project 
record. 
There was a gap in time between relinquished and received.  The samples were delivered by FEDEX 
but no air bill number is present. The laboratory has verified that shipping information is available for 
all courier services and these records are available upon request. 
 
500-7566:  There is no received time or date on the chain, but there is confirmation of dates from the 
project manager and on page 143 of the data package. 
500-7772:  Changes to the body and the relinquished date of the chain of custody without initials.   
500-7133:  Changes to the body of the chain of custody without initials 
 
C. Samples were received at the required temperature, preservation and intact with no bubbles. 
Yes ___   No __X___     

 
500-7772:  Samples were received warm at 17.9, 17.6 and 18.1.  The client was notified of sample 
receipt non-conformance and responded to proceed with the analyses.  The samples were delivered to 
the laboratory 3 days after shipment.   
 
Because the samples were preserved with HCl, the degree of degradation due to biological processes 
should be minimal even with the temperature excursion.  However, some degradation cannot be 
excluded and the results for these samples are qualified as JT12, indicating that the temperature was 
12o above the 6o EPA maximum. 
 
II.  ANALYTICAL REPORT FORMS 
A. The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __ X __   No ____   
 
B. Holding Times  
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis 
(VOA) or extraction and from extraction to analysis). 
Yes _X___   No ____  
 
2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days 
from time of sample collection to analysis for VOA).   
Yes __X__   No ____ 
500-6409:  Sample Receiving Checklist stated that the samples were not received within hold times.  
This applies only to the ferrous iron tests, which were cancelled.  This should have been clarified on 
the form. 
 
III. INSTRUMENT CALIBRATION  
A. Initial Calibration  
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for 
all analyses met the contract criteria of >0.05.  
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Yes __X__   No ____ NA____ 
 
2. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for the 
CCCs for Method 8260 and Method 8270. 
Yes __X_   No____ NA____ 
 
2b. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit or a 
linear curve was used and met the 0.990 limit. 
Yes __X__   No___ NA____ 
 
C. Continuing Calibration  
1. The RRF 50 standards were analyzed for each analysis at the required frequency and the validation 
QC criteria of > 0.05 were met for GC/MS. 
Yes __X__   No ____ NA____ 
 
2. The percent difference (%D) validation limits of + 25% were met.  
Yes _____   No__ X _   NA___ 
2-Hexanone, Chloromethane, and Acetone had %D values out of the 25 % window in several CCVs.  
In all but one case, the bias is high, and in no case does the value indicate a likelihood of false 
negatives.  Therefore non-detected results are not qualified. 
 

SDG CCV Date Lab Sample # Compound %D 
Outlier 

Qualifiers 
 

500-7476 11/5/07 9:10 All 2-hexanone 25.7 None, ND 
500-7566 11/8/07 9:42 1,2,1RE 2-Hexanone -34.9 None, ND 
500-7772 11/15/07 12:08 All Chloromethane -28.9 None, ND 

   Acetone -29.2 None, ND 
   2-Hexanone -48.2 None, ND 

500-6329 9/5/07 13:01 1-5, 2RE, 4RE Chloromethane -26.3      None, ND 
500-6329 9/6/08 12:53 6, 3RE,5RE,6RE Chloromethane -26.1 None, ND 

 
IV. GC/MS INSTRUMENT PERFORMANCE CHECK 
The BFB (8260) performance check was injected once at the beginning of each 12-hour period and 
relative abundance criteria for the ions were met. 
Yes __X___   No____ NA____ 
 
V. INTERNAL STANDARDS 
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times 
were within the required windows. 
Yes __ X __   No ____   NA____     
 
VI. SURROGATE 
A. Surrogate spikes were analyzed with every sample for both methods. 
Yes __X___   No____ 
 
B. And met the recovery limits defined in the current contract, which are the current laboratory limits. 
Yes __X__   No _____  
 
VII.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
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A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed 
and for every 20 samples or for every matrix whichever is more frequent. 
Yes ____   No __X__   

There were no MS or MSD samples designated, nor submitted for this task.  The project frequency has 
not been met and matrix effects cannot be determined unless this matrix is represented in one of the 
other task events. Although the Matrix Spike/Matrix Spike Duplicates did not meet the 1:20 
criteria, as field duplicate(s) were supplied, the matrix precision can be evaluated and the 
values were acceptable. 
 
B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the 
current laboratory control chart limits. 
Yes ___   No____ NA__X_  
 
C.  The MSD relative percent differences (RPD) were within the defined contract limits. 
Yes ___   No____ NA__X_  
 
D. The MS/MSD were client samples. 
Yes ___   No____ NA__X_  
 
VIII. LABORATORY CONTROL SAMPLE 
A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples. 
Yes __X__ No ____ 
 
B. The LCS percent recoveries were within the limits defined in the contract (the MS limits used as a 
reference or laboratory-specific limits for this matrix are defined). 
Yes _____ No _ X __ 
There are a few LCS outliers as shown in the table below.  These are low recoveries, and results are 
potentially biased low for associated samples.  Qualifiers are JL#, where # is the recovery observed in 
the LCS. 
 

SDG Batch Analyte LCS/LCSD/RPD Qualifiers 
500-7772 26573 1,2-Dichloroethane 67 JL67 

  2-Hexanone 44 JL44 
  Methyl Ethyl Ketone 35 JL35 
  Methyl isobutyl ketone 49 JL49 

500-7566 26427 2-Hexanone 45/46/OK JL45 

 
IX. BLANKS 
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis. 
Yes ___X _   No ___  
 
B. No blank contamination was found in the Method Blank. 
Yes __ X __   No____ 
 
C. If Field Blanks were identified, no blank contamination was found. 
Yes __X___   No ____   NA___ 
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There are nine trip blanks, all in control. 
 
SDG Field Blank 

500-5774 U17-TB01-000.0-070730 

500-6101 T13-TB01-000.0-070820 

500-6329 R13-TB01-000.0-070828 

500-6409 Q14-TB01-000.0-070904 

500-7133 N8-TB01-071010 

500-7330 A14-TB01-000.0-071016 

500-7476 F8-TB01-071026 

500-7566 A7-TB01--071030 

500-7772 F11-TB01-071108 
 
X. FIELD QC    
If Field duplicates were identified, they met a guidance RPD of < 35% for water or < 50% for soils. 
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (3.5 x 
RL for soils).  Data are not qualified for field duplicates as these are evaluated for the total project by 
the client. 
Yes __X__   No ____ NA__ __  
There are two field duplicates in this set of data.  Both are in control. 
 

SDG Field Duplicate ID Parent Sample Observations 

500-6101 T13-GW02-021.0-070820 T13-GW01-021.0-070828 In control 

500-7133 N8-GW02-024.7-071010 N8-GW01-024.7-071010D In control 

 
XI. SYSTEM PERFORMANCE 
A. The RICs, chromatograms, tunes and general system performance were acceptable for all 
instruments and GC/MS analytical systems. 
Yes __X_   No____ NA____ 
At the 10% review level, conducted on 500-6101. 
 
B. The suggested EQL's for the sample matrices in this set were met. 
Yes __X__ No____ NA____ 
 
XII. TCL COMPOUNDS 
A. The identification is accurate and all retention times, library spectra and reconstructed ion 
chromatograms (RIC) were evaluated for all detected GC/MS compounds.   
Yes __X__   No ____   NA____ 
At the 10% review level, conducted on 500-6101. 
 
B. Quantitation was checked to determine the accuracy of calculation algorithm for each method and 
transcription was checked for all detected compounds. 
Yes _ X__ No ____ NA____ 
At the 10% review level, conducted on 500-6101. 
 
 
XIII. OVERALL ASSESSMENT OF THE CASE 
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Chain of Custody and Sample Condition: 
The project manager is informed of several items in the text and  the chains are being completed for 
the project record. 
 
500-7772:  Samples were received warm at 17.9, 17.6 and 18.1.  The client was notified of sample 
receipt non-conformance and responded to proceed with the analyses.  The samples were delivered to 
the laboratory 3 days after shipment.   
 
Because the samples were preserved with HCl, the degree of degradation due to biological processes 
should be minimal even with the temperature excursion.  However, some degradation cannot be 
excluded and the results for these samples are qualified as JT12, indicating that the temperature was 
12o above the 6o EPA maximum. 
 
Continuing Calibrations: 
2-hexanone, chloromethane, and acetone had %D values out of the 25 % window in several CCVs.  In 
all but one case, the bias is high, and in no case does the value indicate a likelihood of false negatives.  
Therefore non-detected results are not qualified. 
 
Matrix Spike (MS) and MS Duplicates 

There were no MS or MSD samples designated, nor submitted for this task.  The project frequency has 
not been met and matrix effects cannot be determined unless this matrix is represented in one of the 
other task events. Although the Matrix Spike/Matrix Spike Duplicates did not meet the 1:20 
criteria, as field duplicate(s) were supplied, the matrix precision can be evaluated and the 
values were acceptable. 
 
LCS Recoveries: 
There are a few LCS outliers as shown in the table in the body of this report.  These are low recoveries, 
and results are potentially biased low for associated samples.  Qualifiers are JL#, where # is the 
recovery observed in the LCS. 
 
Field Blanks: 
There are nine trip blanks, all in control. 
 
Field Duplicates: 
There are two field duplicates in this set of data.  Both are in control. 
 

The data comply with the required methods and are usable with the consideration of the 
qualifications or comments indicated in the preceding sections of this report. 

Accuracy was monitored through the use of spike samples including matrix spikes and laboratory 
control spikes.  Accuracy was determined by calculating the percent recovery of the spiked 
analytes.  Except as indicated in this report, all accuracy results were in control.   

Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and 
analyzed following the procedures described in the QAPP.  Except as indicated in this report, 
representativeness was in control. 
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Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate 
units.  Except as indicated in this report, comparability was in control. 

Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 100 percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting 
Limits (RLs).  Except as indicated in this report, sensitivity was in control. 

Precision was monitored through the use of data from field duplicates. Precision was in control. 

 



 
 

TASK 4 - SEDIMENT AND SURFACE WATER SAMPLING
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ORGANIC DATA QUALITY REVIEW REPORT 
PESTICIDES BY SW-846 METHOD 8081A, PCBs BY SW-846 METHOD 8082 
 
 

SDG 500-12974-1 

PROJECT Riverfront Superfund Site, Task 4 for Parsons Technology Group 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Soil & Water SAMPLING DATE (mo/yyyy) August 2008 

NO. OF SAMPLES  2 (S) = 2 solid samples 
2 (W) = 2 aqueous samples 

ANALYSES REQUESTED SW-846 8081A and SW-846 8082 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included Yes____ No _X___ 
 
Contractual Violations  Yes____ No _X___ 
 
The project Quality Assurance criteria, the EPA Contract Laboratory Program National Functional 
Guidelines for Organic Review 1999, and SW-846 Methods 8081 and 8082 has been referenced by the 
reviewer to perform this data validation review.  The EPA qualifiers have been expanded to include a 
descriptor code and value to define QC violations and their values, per the approval of the Project 
Manager.  Per the Scope of Work, the review of these samples includes validation of all chains of 
custody, calibrations and QC forms referencing the QC limits in the above documents.  Ten percent of the 
data are further reviewed for the calculation algorithms and submitted chromatograms and mass spectra as 
determined by the project manager.  General comments regarding the data/analytical quality are part of 
the review when raw data are submitted. 



PSRFt4GC0509 Page 2 of 7 

I. DELIVERABLES 

All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project 
contract. 
Yes __X__   No____ 
 
The following are noted for clarification: 
Data were submitted for the solid and aqueous samples for Pesticides and PCB analyses.  SDG 500-
12974-1 was used for the full raw data review (Level IV) for both types of analyses. 

II. ANALYTICAL REPORT FORMS 

The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __X__   No____ 
 
III. HOLDING TIMES 

A.  The contract holding times were met for all analyses (time of sample receipt to time of extraction and 
time from extraction to analysis). 
Yes __X__   No____ 
 
B.  The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (from time of 
sample collection to extraction). 
Yes __X__   No____ 
 
C.  All chains of custody are accurate with signatures and times complete. 
Yes __X__   No____ 
 
The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
SDG 500-12974-1:  No Sampling Time was given for samples 500-12974-1, 500-12974-2 and 500-
12974-3 on COC 062063. 

D.  Samples were received in proper condition. 
Yes __X__   No____ 
 
IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC) 

VERIFICATION 

A.  The GC standards were analyzed at the required frequency (every 72 hours at a minimum). 
Yes __X__   No____ 
 
B.  Performance evaluation standard was run as required for Pesticides, and Endrin and DDT breakdown 
were within limits (below 15%). 
Yes __X__   No ___ NA____ 
 
C.  The chromatographic resolution and separation criteria were met. 
Yes __X__   No____ 
 
D.  The suggested columns were used, and the PQLs were met. 
Yes __X__   No____ 
 
E.  Calibration factors for IC met the 20% RSD limit or the linear regression was > 0.995. 
Yes __X__   No____ 
 
E.  Continuing Calibration Factors and retention times (RT) were within the 25% D limits. 
Yes ____   No__X__ 
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The % D value for Methoxychlor at -53.9 was outside of the 25% limit.  A negative sign indicates that the 
% D is indicative of a high bias.  As only detected data are qualified and this target compound was not 
detected in any of the samples, no qualification was required. 

V. BLANKS 

A.  Laboratory blanks 
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten 
samples, whichever is more frequent. 
Yes __X__   No____ 
 
2. No blank contamination was found in the Method Blank. 
Yes __X__   No____ 
 
3. Instrument blank analysis was performed following most samples that contained analytes at high 
concentrations. 
Yes ____   No ___ NA__X__ 
 
No high-concentration samples were present in the dilutions that were run. 

B.  Field Blanks 
If field blanks were identified, no blank contamination was found. 
Yes ____   No ___ NA__X__ 
 
No field blanks are present. 

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

A.  Matrix Spike (MS) and Matrix Duplicate (MD) or Matrix Spike Duplicate (MSD) samples were 
analyzed for every analysis performed and for every 20 samples or for every matrix, whichever is more 
frequent. 
Yes __X__   No____ 
 
B.  The MS and MSD percent recoveries (% R) were within the limits defined by the laboratory which are 
the QAPP limits. 
Yes ____   No__X__ 
 
The following Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries required data qualification. 

Method SDG Parent Sample Analyte MS/MSD 
Recoveries Qualifier 

8081A 500-12974-1 SD06-SD01-000.2-
080801 

4,4'-DDD 58/76 JMS58 

Endosulfan sulfate 58/66 JMS58 

4,4'-DDT 53/121 JMS53 

Endrin ketone 57/69 JMS57 

Endrin aldehyde 46/54 JMS46 
 
Data which do not meet the MS/MSD required recoveries are qualified “JS#,” where # is the value of the 
spike recovery.  Only the parent sample is qualified for organic analyses.  All data are qualified for low 
spike values.  When a spike is < 30% R, data are qualified “JS#” for detected values or are rejected 
(“RS#”) for samples with non-detect values.  A low Matrix Spike recovery indicates a possible low bias 
to the reported result.  When four times (4 ×) the spike amount is less than the concentration of the 



PSRFt4GC0509 Page 4 of 7 

analyte in the parent sample, no qualification is required as the recovery is statistically invalid.  This latter 
condition and rejected data are not applicable to this data set. 

C.  The MSD relative percent differences (RPD) were within the defined contract or laboratory limits. 
Yes ____   No __X__ NA____ 
 
The following analytes were qualified due to Matrix Spike Duplicate RPD values outside of the control 
limits. 

Method SDG Parent Sample Analyte RPD Qualifier 

8081A 500-
12974-1 

SD06-SD01-000.2-
080801 

4,4'-DDT 69 JD69 

Methoxychlor 37 JD37 
 
Data are qualified “JD#,” where # is the RPD.  As the RPD increases, the precision decreases.  Only the 
parent sample is qualified for organic analyses. 

D.  The MS/MSD samples were client samples. 
Yes __X__   No ___ NA____ 
 
VII. LABORATORY CONTROL SAMPLE 

A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples or for every matrix, whichever is more frequent. 
Yes __X__   No____ 
 
B.  The LCS percent recoveries (% R) were within the limits defined by the laboratory or in the contract. 
Yes __X__   No____ 
 
VIII. SURROGATE RECOVERY 

A.  The Surrogate spike was analyzed with every sample. 
Yes __X__   No____ 
 
B.  And met the recovery limits defined in the current contract.  If recovery limits were exceeded, the 
sample was re-extracted and re-analyzed. 
Yes __X__   No____ 
 
IX. FIELD QC 

If Field duplicates or Performance Check Compounds were identified, they were within the guidance 
limit of < 35% RPD or the % recovery guidance for the project.  If values were less than 5 × RL 
(Reporting Limit), a limit of ± 2 × RL is used (CRDL Rule).  Data are not qualified for field duplicates as 
these are evaluated for the total project by the client. 

Yes ____   No __X__ NA____ 
 
Field duplicates were identified as follows: 
SDG 500-12974-1 SW06-SW01-080801 and SW06-SW02-080801 (500-12974-4 and -5) 
 SD06-SD01-000.2-080801 and SD06-SD02-000.2-080801 (500-12974-6 and -7) 
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Method SDG Matrix Parent Sample Analyte Observation 

8081A 500-
12974-1 

Water SW06-SW01-080801 Endosulfan I OK 

Solid SD06-SD01-000.2-
080801 4,4'-DDT CRDL Rule 

 
X. COMPOUND IDENTIFICATION 

A.  All raw data chromatograms and data system printouts were evaluated for all detected compounds, and 
the identification is accurate. 
Yes __X__   No ____ 
 
Part of the Level IV review. 

B.  Retention time limits or peak pattern identifications are met. 
Yes __X__   No ____ 
 
Part of the Level IV review. 

C.  Two-column confirmation was performed for all detected values. 
Yes __X__   No ___ NA____ 
 
Not required for PCBs (8082).  Confirmation of PCB detections is by pattern matching, not second 
column confirmation. 

D.  If two column or two detector confirmation was performed, the value of the confirmation was within 
25% D of the quantitation value for results > 5 × RL.  If the laboratory has flagged data for % D > 40%, a 
“JP” qualifier has been added for low level results.  For values < 5 × RL, the difference is not considered 
to impact the precision of the data. 
Yes __X__   No ___ NA____ 
 
XI. COMPOUND QUANTITATION AND REPORTED CRQLS 

A.  Raw data examination verified that all sample results were correctly calculated. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

B.  The chromatograms and general system performance were acceptable for all instruments and analytical 
systems. 
Yes __X__   No ____ 
 
Part of the Level IV review. 

XII. OVERALL ASSESSMENT OF THE CASE 

Data comply with the required methods.  Data are fully usable for project purposes with consideration of 
the following qualifications or comments. 

Deliverables 

The following are noted for clarification: 

Data were submitted for the solid and aqueous samples for Pesticides and PCB analyses.  SDG 500-
12974-1 was used for the full raw data review (Level IV) for both types of analyses. 
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Chain of Custody 

The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
SDG 500-12974-1:  No Sampling Time was given for samples 500-12974-1, 500-12974-2 and 500-
12974-3 on COC 062063. 

Continuing Calibration 

The % D value for Methoxychlor at -53.9 was outside of the 25% limit.  A negative sign indicates that the 
% D is indicative of a high bias.  As only detected data are qualified and this target compound was not 
detected in any of the samples, no qualification was required. 

Matrix Spikes and Duplicates 

Data which do not meet the MS/MSD required recoveries are presented in the associated table.  Data are 
qualified “JMS#,” where # is the value of the spike recovery.  Only the parent sample is qualified for 
organic analyses.  All data are qualified for low spike values.  When a spike is < 30% R, data are 
qualified “JMS#” for detected values or are rejected (“RMS#”) for samples with non-detect values.  A 
low Matrix Spike recovery indicates a possible low bias to the reported result.  When four times (4 ×) the 
spike amount is less than the concentration of the analyte in the parent sample, no qualification is required 
as the recovery is statistically invalid.  This latter condition and rejected data are not applicable to this 
data set. 

 
Data which do not meet the Matrix Spike Duplicate RPD criteria are presented in the associated table.  
Data are qualified “JD#,” where # is the RPD.  As the RPD increases, the precision decreases.  Only the 
parent sample is qualified for organic analyses. 

Field Duplicates 

Field duplicates were identified as follows: 
SDG 500-12974-1 SW06-SW01-080801 and SW06-SW02-080801 (500-12974-4 and -5) 
 SD06-SD01-000.2-080801 and SD06-SD02-000.2-080801 (500-12974-6 and -7) 

 
The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
 
Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control. 
 
Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 
 
Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 
 
Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
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analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 100 percent. 
 
Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 
 
Precision was monitored through the use of data from field duplicates.  Precision was in control. 
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INORGANIC DATA QUALITY REVIEW REPORT 
METALS BY ICP SW-846 METHOD 6010B AND MERCURY BY CVAA SW-846 METHODS 
7471A AND 7470A 
 
 

SDG 500-12974-1 

PROJECT Riverfront Superfund Site, Task 4 for Parsons Technology Group 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Soil & Water SAMPLING DATE (mo/yyyy) August 2008 

NO. OF SAMPLES  2 (S) = 2 solid samples 
2 (W) = 2 aqueous samples 

ANALYSES REQUESTED SW-846 6010B and SW-846 7471A and 7470A 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included Yes  No  X 
 

Contractual Violations Yes  No  X 
 

The project QC, the EPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Review 2002, and the SW-846 Methods and laboratory SOPs have been referenced by the reviewer to 
perform this data validation review.  The EPA qualifiers have been eXpanded to include a descriptor code 
and value to define QC violations and their values, per the approval of the Project Manager.  Per the 
Scope of Work, the review includes validation of all calibrations, chains of custody, and QC forms 
referencing the above documents.  All of the data are also further reviewed for the calculation algorithms 
and submitted continuing calibration blanks as determined by the Project Manager.  General comments 
regarding the data/analytical quality are included in the review when raw data are submitted. 
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I. DELIVERABLES 

All deliverables were present as specified in the Statement of Work (SOW) or project contract. 

Yes  X No  
 
The following are noted for clarification: 
Data were submitted for all samples for the ICP analysis of Arsenic, Barium, Cadmium, Chromium, Lead, 
Selenium, Silver and Zinc.  Mercury was analyzed by Cold Vapor AA. 
SDG 500-12974-1 was used for the full raw data review (Level IV). 

II. CALIBRATIONS 

A. All initial instrument calibrations were performed as defined in the SOW or project contract.  All 
correlation coefficients of the 3 point curves were > 0.995. 

Yes  X No  N/A  
 
B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards 
were analyzed at the required frequency.  

Yes  X No  
 
Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were 
met for client samples. 

C. The ICV and CCV standard percent recovery results were within the required control limits of 90.0 – 
110.0% (80 – 120 % for mercury). 

Yes  X No  
 
III. CRDL STANDARDS 

The 2  X CRDL standards were analyzed as required in the SOW. 

Yes  X No  N/A  
 
IV. BLANKS 

The highest blank associated with any particular analyte is used for the qualification process and is the 
value entered after the “B” blank descriptor. 

A. The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were analyzed at the 
required frequency. 

Yes  X No  N/A  
 
Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies 
were met for client samples. 

B. The ICB and CCB results were within the required control limits. 

Yes  No  X N/A  
 
This is done as part of the 10% review of the raw data. 
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SDG Matrix Analyte Result Qualifier 

500-12974-1 Water Lead 0.0044 UCB0.0044 
 
Analytes reported as contaminants in the Calibration Blank are qualified “UCB#,” where # is the value of 
the blank.  Only detected data less than 5  x blank are qualified, but are fully usable as undetected values. 

C. All analytes in the Leach Blank were less than the CRDL or less than 2 x the instrument detection 
limit (IDL or MDL), whichever is lower. 

Yes  No  N/A  X 
 
No TCLP analysis was performed. 

V. PREPARATION OR METHOD BLANKS 

A. Preparation or Method blanks were prepared and analyzed at the required frequency. 

Yes  X No  
 
B. All analytes in the Preparation or Method Blank were less than the CRDL or less than the MDL, 
whichever is lower. 

Yes  No  X 
 
Analytes were found in the Preparation Blank but the levels were such that qualification would be 
required only for the following analytes. 

SDG Matrix Analyte Result Qualifier 

500-12974-1 Water Zinc 0.0051 UB0.0051 
 
Analytes reported as contaminants in the Method Blank are qualified “UB#,” where # is the value of the 
blank corrected to the units of the sample.  Only detected data less than 5  X blank are qualified, but are 
fully usable as undetected values. 

C. Field, trip, decon rinse or other Field Blanks are contained and identified in the package. 

Yes  No  X N/A  
 
No Field Blanks were identified for the metals analysis. 

D. The reported results for the Field Blanks are less than the CRDL or less than the MDL, whichever is 
lower. 

Yes  No  N/A  X 
 
VI. A.  ICP INTERFERENCE CHECK SAMPLE 

A. The Interference Check Sample (ICS) was analyzed as required in the SOW or project contract. 

Yes  X No  N/A  
 
B. The ICS percent recovery results were reported for all required ICS analytes and were within the 
required control limits of 80.0 – 120.0%. 

Yes  X No  N/A  
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C. ICP analysis results for analytes not required to be present in a given ICS standard were within 
acceptable limits. 

Yes  No  N/A  X 
 
Not applicable to limited list metals. 
 
VI B.  INTERELEMENT CORRECTION FACTORS 
 

The Interelement Correction Factors are included and complete for all possible interferent analytes. 

Yes  X No  N/A  
 
Review of other possible contaminants was not requested by the client.  The full Interference table was 
provided, however. 

VII. SPIKE SAMPLE RECOVERY 

A. A Matrix (pre-digestion) Spike sample was analyzed for each digestion group and/or matrix or as 
required in the SOW. 

Yes  X No  
 
B. The Matrix Spike percent recoveries were within the required control limits of 75.0 – 125.0%. 

Yes  No  X N/A  
 
The following Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries required data qualification. 

SDG Prep QC Lot Analyte MS/MSD 
Recoveries Affected Samples Qualifier 

500-
12974-1 500-43743 

Arsenic 124/128 Detected data JMS128 

Barium 103/46 All data JMS46 

Chromium -89/-33 Detected/undetected JMS0 or 
RMS0 

Lead 241/87 Detected data JMS241 
 
Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Only the parent sample is qualified for organic analyses.  All data are qualified for 
low spike values.  Only detected data are qualified for high spike values.  When a spike is < 30% R, data 
are qualified “JMS#” for detected values or are rejected (“RMS#”) for samples with non-detect values.  A 
low Matrix Spike recovery indicates a possible low bias to the reported result.  A high Matrix Spike 
recovery indicates a potential high bias.  When four times (4 x) the spike amount is less than the 
concentration of the analyte in the parent sample, no qualification is required as the recovery is 
statistically invalid.  This latter condition was observed for Zinc in QC batch 500-43743. 

C. A Post Digestion Spike was prepared and analyzed if required. 

Yes  No  N/A  X 
 
D. The MS/MSD samples were client samples. 

Yes  X No  N/A  
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VIII. DUPLICATES 

A. Matrix (pre-digestion) Duplicate samples were analyzed at the required frequency. 

Yes  X No  
 
B. The Matrix Duplicate relative percent differences (RPD) were within the required control limits 
(20% for water samples or 35% for soil samples) or the Reporting Limits (RL) were met if the duplicate 
values are less than 5  X RL (CRDL Rule).  If either of the duplicate results is less than 5 x RL, the RPD 
is not used.  The QC limit (± RL for water samples or ± 2 x RL for soil samples) used is the difference 
between the original and the duplicate results. 

Yes  No  X N/A  
 
The following analytes were qualified due to Matrix Duplicate RPD values outside of the control limits.  
Total qualification for each analyte is noted. 

SDG Prep 
QC Lot Analyte Parent Sample RPD Total 

Qualification 

500-12974-1 500-43743 

Barium 

500-12974-6 

52 JMS46D52 

Cadmium 156 J*0.5 

Chromium 104 JMS0D104 

Zinc 162 JD162E12 
 
Data are usually qualified “JD#,” where # is the RPD.  As the RPD increases, the precision decreases.  If 
the CRDL Rule is used, data are qualified “J*#,” where # is the difference between the original and 
duplicate results. 

IX. LABORATORY CONTROL SAMPLE 

A. Laboratory Control Samples (LCS) were analyzed at the required frequency. 

Yes  X No  
 
B. The LCS recoveries were within the required control limits of 80.0 – 120.0%. 

Yes  X No  
 
X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA) 

Duplicate injections were performed for all analyses and the relative standard deviations (RSD) were less 
than 20% for all reported results.  (Method of Standard Additions (MSA) requires only a single injection). 

Yes  No  N/A  X 
 
Graphite furnace analysis was not conducted. 

XI. ICP SERIAL DILUTION 

A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations were 
greater than 50 x IDL. 

Yes  X No  N/A  
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B. The percent difference (% D) criteria of ± 10.0 % were met. 

Yes  No  X N/A  
 
The following Serial Dilution % D values resulted in data qualification.  Total qualification for each 
analyte is noted. 

SDG Prep QC Lot Analyte % D Total Qualification 

500-12974-1 500-43743 Lead 11 JMS241E11 

Zinc 12 JD162E12 
 
Data which exceed the % D limit are qualified “JE#,” where # is the value of the % D.  The % D limit of 
± 10.0% is valid only if the reported value in the parent sample is greater than 50 x IDL.  Data could be 
biased, usually high, due to non-linear chemical or matrix effects. 

C. The Serial Dilution analyses were on client samples. 

Yes  X No  N/A  
 
XII. INSTRUMENT DETECTION LIMITS 

A. The Instrument Detection Limits (IDL) have met the Quarterly reporting requirements. 

Yes  X No  N/A  
 
This was determined to be acceptable during the contractual process. 

B. All sample results have met the required detection limits (CRDL). 

Yes  X No  N/A  
 
XIII. PREPARATION AND ANALYSIS LOGS 

A. All samples were prepared and analyzed within the required holding times referenced in the SOW 
(time of sample receipt to preparation/distillation). 

Yes  X No  
 
B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended 
holding times (time of sample collection to date of analysis). 

Yes  X No  
 
C. Chains of Custody (COC) 
1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross 
outs were clean and initialed. 

Yes  No  X 
 
The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
SDG 500-12974-1:  No Sampling Time was given for samples 500-12974-1, 500-12974-2 and 500-
12974-3 on COC 062063. 

2. Samples were received at the required temperature and preservation. 
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Yes  X No  
 
XIV. FIELD QC 

A. Field QC samples (duplicates, SRMs) were identified. 

Yes  X No  
 
Field duplicates were identified as follows: 
SDG 500-12974-1 SW06-SW01-080801 and SW06-SW02-080801 (500-12974-4 and -5) 
 SD06-SD01-000.2-080801 and SD06-SD02-000.2-080801 (500-12974-6 and -7) 

B. Field duplicates were within the guidance limit of < 35% RPD for water samples or < 50% RPD for 
soil samples.  If values are less than 5 x RL, the water limit is ± 2 x RL or the soil limit is ± 4 x RL.  The 
Project Manager will make the final determination. 

Yes  No  X N/A  
 

Matrix SDG Parent Sample Analyte Observation 

Water 

500-
12974-1 

SW06-SW01-080801 

Barium PASS 

Lead CRDL Rule 

Zinc PASS 

Solid SD06-SD01-000.2-
080801 

Arsenic JFD75 

Barium PASS 

Cadmium PASS 

Chromium 
 

JFD94 

Lead JFD60 

Selenium CRDL Rule 

Silver PASS 

Zinc JFD122 
 
Data are usually qualified “JFD#,” where # is the RPD.  As the RPD increases, the precision decreases.  If 
the CRDL Rule is used, data are qualified “JF*#,” where # is the difference between the original and 
duplicate results. 
 

XV. GENERAL COMMENTS 

The laboratory has complied with the requested methods and the quality of the data is acceptable and 
usable with consideration of the following comments. 

The following are noted for clarification: 
Data were submitted for all samples for the ICP analysis of Arsenic, Barium, Cadmium, Chromium, Lead, 
Selenium, Silver and Zinc.  Mercury was analyzed by Cold Vapor AA. 
SDG 500-12974-1 was used for the full raw data review (Level IV). 

Blanks 
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Analytes reported as contaminants in the Calibration Blank are qualified “UCB#,” where # is the value of 
the blank.  Only detected data less than 5 x blank are qualified, but are fully usable as undetected values. 
 
Analytes reported as contaminants in the Method Blank are qualified “UB#,” where # is the value of the 
blank corrected to the units of the sample.  Only detected data less than 5 x blank are qualified, but are 
fully usable as undetected values. 

Matrix Spikes and Duplicates 

Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Only the parent sample is qualified for organic analyses.  All data are qualified for 
low spike values.  Only detected data are qualified for high spike values.  When a spike is < 30% R, data 
are qualified “JMS#” for detected values or are rejected (“RMS#”) for samples with non-detect values.  A 
low Matrix Spike recovery indicates a possible low bias to the reported result.  A high Matrix Spike 
recovery indicates a potential high bias.  When four times (4 x) the spike amount is less than the 
concentration of the analyte in the parent sample, no qualification is required as the recovery is 
statistically invalid.  This latter condition was observed for Zinc in QC batch 500-43743. 
 
For Matrix Duplicate RPD values outside the control limits, data are usually qualified “JD#,” where # is 
the RPD.  As the RPD increases, the precision decreases.  If the CRDL Rule is used, data are qualified 
“J*#,” where # is the difference between the original and duplicate results. 

Serial Dilution 

Data which exceed the % D limit are qualified “JE#,” where # is the value of the % D.  The % D limit of 
± 10.0% is valid only if the reported value in the parent sample is greater than 50 x IDL.  Data could be 
biased, usually high, due to non-linear chemical or matrix effects. 

Chains of Custody 

The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
SDG 500-12974-1:  No Sampling Time was given for samples 500-12974-1, 500-12974-2 and 500-
12974-3 on COC 062063. 

Field Duplicates 

Field duplicates were identified as follows: 
SDG 500-12974-1 SW06-SW01-080801 and SW06-SW02-080801 (500-12974-4 and -5) 
 SD06-SD01-000.2-080801 and SD06-SD02-000.2-080801 (500-12974-6 and -7) 
 

The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
 
Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control. 
 
Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 
 
Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
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methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 
 
Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 100 percent. 
 
Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 
 
Precision was monitored through the use of data from field duplicates.  Precision was in control. 
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ORGANIC DATA QUALITY REVIEW REPORT 
VOLATILE ORGANICS BY SW-846 METHOD 8260B, SEMIVOLATILE ORGANICS BY 
SW-846 METHOD 8270C 
 
 

SDG 
VOA:  500-12974-1, 500-13011-1, 500-18152-1, 500-18572-1, 500-20828-2 

SVOA:  500-12974-1 

PROJECT Riverfront Superfund Site, Task 4 for Parsons Technology Group 

LABORATORY TestAmerica Laboratories, Chicago 

SAMPLE MATRIX Soil & Water SAMPLING DATE (mo/yyyy) 
August 2008 & 
April 2009 & 
August 2009 

NO. OF SAMPLES  

8260B: 3 (S), 3 (S), 3 (S) = 9 solid samples, including 3 trip blanks 
 4 (W), 4 (W), 7 (W), 2 (W), 5 (W) = 22 aqueous samples, 

including 1 trip blank 
8270C: 2 (S) = 2 solid samples 
 2 (W) = 2 aqueous samples 

ANALYSES REQUESTED SW-846 8260B and SW-846 8270C 

SAMPLE NUMBERS See attached results forms 

DATA REVIEWER B. Nichols  

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE  
 

Telephone Logs included     Yes____ No_ X__ 
 
Contractual Violations  Yes____ No _X___ 
 
The project Quality Assurance Project Plan (QAPP), the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Review, 1999, and the SW-846 Method 8260B and Method 8270C 
have been referenced by the reviewer to perform this data validation review.  The EPA qualifiers have 
been expanded to include a descriptor code and value to define QC violations and their values, per the 
approval of the Project Manager.  Per the Scope of Work, the review of these samples includes validation 
of all chains of custody, calibrations and QC forms referencing the QC limits in the above documents.  
Ten percent of the data are further reviewed for the calculation algorithms and submitted chromatograms 
and mass spectra as determined by the project manager.  General comments regarding the data/analytical 
quality are part of the review when raw data are submitted. 
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I. DELIVERABLES 

A.  All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project 
contract. 
Yes __X__   No ____ 
 
The following are noted for clarification: 
Data were submitted for the solid and aqueous samples for Volatile Organic (VOA) and Semi-Volatile 
Organic (SVOA) analyses.  Four of the aqueous samples were designated as trip blanks.  SDG 500-
12974-1 was used for the full raw data review (Level IV) for both types of analyses.  Five aqueous 
samples, including one trip blank, were submitted for VOA analysis separately and reviewed at a later 
date.  SDG 500-20828-2 was used for the Level IV review. 
 
The following is noted regarding Internal Standards.  For internal standards, the forms compare the 
sample internal standards with the initial calibration internal standards rather than the daily standard.  The 
validation guidance calls for comparison with the daily calibration standard.  From a validation 
perspective the laboratory should be comparing samples with the daily standard, and daily standards 
should be compared with the initial calibration.  Methods 8260B and 8270C only require monitoring 
internal standards for the CCVs compared to the initial calibration.  The methods only recommend 
monitoring for samples and do not provide requirements.  The actual laboratory practice is more stringent 
than either validation or method requirements, and no further action is required.  The primary impact of 
this is to cause the internal standard retention times to occasionally appear to be out of the acceptance 
window when they are not.  This is discussed in the applicable narrative. 

B.  Chain of Custody Documentation was complete and accurate. 
Yes __X__   No ____ 
 
The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
SDG 500-12974-1:  No Sampling Time was given for samples 500-12974-1, 500-12974-2 and 500-
12974-3 on COC 062063. 
SDG 500-13011-1:  A cross out on COC 062064 was not initialed or dated. 
SDG 500-18152-1:  A cross out on the COC was not initialed or dated. 
SDG 500-18572-1:  The sample ID is written over, and the Trip Blank is not on the COC.  There is a 
note, however in Comments:  “Report results of Trip Blank MW9R-TB01-090428 from the other chain 
on this shipment with these results also.”  As the Trip Blank is with the same shipment, proper procedures 
have been followed. 

C.  Samples were received at the required temperature, preservation and intact with no bubbles. 
Yes __X__   No ____ 
 
II. ANALYTICAL REPORT FORMS 

A.  The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __X__   No___ 
 
B.  Holding Times 
1.  The contract holding times were met for all analyses (time of sample receipt to time of analysis (VOA) 
or extraction (SVOA), and time from extraction to analysis). 
Yes __X__   No____ 
 
SDG 500-18152-1:  The samples were received on 4/10/2009 at 1030 hours per the COC.  For the three 
solid samples (500-18152-6, -8 and -10), the Date Prepared is given as 04/09/2009 on the Analytical Data 
Report Forms for 8260B Volatile Organic Compounds (GC/MS). 
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2.  The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from 
time of sample collection for VOA or 7 days to time of extraction for SVOA). 
Yes __X__   No ____ 
 
III. INSTRUMENT CALIBRATION - GC/MS 

A.  Initial Calibration 
1.  The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all 
analyses met the contract criteria of > 0.05. 
Yes ____   No __X__ NA____ 
 
SDG 500-18572-1:  The RRF for Acetone was reported as 0.037.  Non-detect data are qualified 
“URC0.037” to indicate possible false undetected data due to low sensitivity. 
SDG 500-20828-2:  The RRF for Acetone was reported as 0.040.  Non-detect data are qualified 
“URC0.040” to indicate possible false undetected data due to low sensitivity. 
Acetone is a common “poor responder.” 

2a.  The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for the 
CCCs. 
Yes __X__   No ___ NA____ 
 
2b.  The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for all 
other compounds or a regression curve was used. 
Yes __X__   No ___ NA____ 
 
3.  The 12 hour System Performance Check was performed as required in SW-846 including the SVOA 
DDT/Endrin breakdown check. 
Yes __X__   No ___ NA____ 
 
A column degradation check was not included in the data packages and there is no evidence of column 
breakdown so no further action is taken. 

B.  Continuing Calibration 
1.  The midpoint standard was analyzed for each analysis at the required frequency, and the QC criterion 
of RRF > 0.05 was met. 
Yes ____   No __X__ NA____ 
 
SDG 500-18572-1:  The RRF for Acetone was reported as 0.044.  Data have been qualified from the 
ICAL. 

2.  The percent difference (% D) limits of ± 25% were met. 
Yes ____   No __X__ NA___ 
 
Several CCVs had % D values outside of the 25% limit.  The outliers observed are presented in the 
following table.  A negative sign indicates that the % D is indicative of a high bias. 
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Method SDG CCV Date Analyte % D Qualifier 

8260B 

500-12974-1 

8/06/2008 

Chloromethane -27.0 None (all samples ND) 

Carbon disulfide 48.8 None (all samples ND) 

Acetone -26.8 None (all samples ND) 

8270C 8/11/2008 

2,2'-Oxybis[1-chloropropane] -38.1 None (all samples ND) 

N-Nitrosodi-n-propylamine -27.0 None (all samples ND) 

Hexachlorocyclopentadiene -45.3 None (all samples ND) 

2-Nitroaniline -32.4 None (all samples ND) 

3-Nitroaniline -34.9 None (all samples ND) 

4-Nitroaniline -46.5 None (all samples ND) 

8260B 500-13011-1 8/07/2008 

Carbon disulfide 44.3 None (all samples ND) 

Chloroethane 25.4 None (all samples ND) 

Acetone -25.6 JC26 

8260B 500-18152-1 4/19/2009 

Carbon tetrachloride 39.8 None (all samples ND) 

2-Hexanone 27.1 None (all samples ND) 

Acetone -31.1 JC31 

8260B 500-20828-2 8/31/2009 

Bromomethane 25.8 None (all samples ND) 

2-Butanone (MEK) 66.8 None (all samples ND) 

Methyl isobutyl ketone 31.8 None (all samples ND) 
 
Data are qualified “JC#,” where # is the % D.  Only detected data are qualified.  The qualifier indicates 
variability in instrument response to the noted compound.  As non-detected data are not quantitated, no 
qualifier is applied if the response is acceptable. 

IV. GC/MS INSTRUMENT PERFORMANCE CHECK 

The BFB or DFTPP performance check was injected once at the beginning of each 12-hour period and 
relative abundance criteria for the ions were met. 
Yes __X__   No ___ NA____ 
 
V. INTERNAL STANDARDS 

The Internal Standards met the 100% upper and -50% lower limits criteria, and the retention times were 
within the required windows. 
Yes __X__   No ___ NA____ 
 
VI. SURROGATE STANDARDS 

Surrogate spikes were analyzed with every sample. 
Yes __X__   No____ 
 
And met the recovery limits defined in the current contract, which are the current laboratory limits. 
Yes __X__   No____ 
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VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

A.  Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples were analyzed for every analysis 
performed and for every 20 samples or for every matrix, whichever is more frequent. 
Yes __X__   No____ 
 
B.  The MS and MSD percent recoveries (% R) were within the limits defined in the contract, which are 
the current laboratory control chart limits. 
Yes ____   No __X__ NA___ 
 
The following Matrix Spike/Matrix Spike Duplicate (MS/MSD) recoveries required data qualification. 

Method SDG Parent Sample Analyte MS/MSD 
Recoveries Qualifier 

8270C 500-12974-1 

SW06-SW01-
080801 

Benzo[a]anthracene 69/57 JMS57 

Chrysene 71/58 JMS58 

SD06-SD01-000.2-
080801 Hexachlorocyclopentadiene 0/0 URMS0 

8260B 500-18152-1 SW01-SW01-
090409 1,2-Dichloroethane 122/110 None (sample 

ND) 
 
Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Only the parent sample is qualified for organic analyses.  All data are qualified for 
low spike values.  Only detected data are qualified for high spike values.  When a spike is < 30% R, data 
are qualified “JMS#” for detected values or are rejected (“RMS#”) for samples with non-detect values.  A 
low Matrix Spike recovery indicates a possible low bias to the reported result.  A high Matrix Spike 
recovery indicates a potential high bias.  When four times (4 ×) the spike amount is less than the 
concentration of the analyte in the parent sample, no qualification is required as the recovery is 
statistically invalid.  This latter condition and rejected spike data were not applicable to these samples. 

C.  The MSD relative percent differences (RPD) were within the defined contract limits. 
Yes ____   No __X__ NA___ 
 
The following analytes were qualified due to Matrix Spike Duplicate RPD values outside of the control 
limits. 

Method SDG Parent Sample Analyte RPD Qualifier 

8260B 

500-
12974-1 

SD06-SD01-000.2-
080801 Chloroethane 58 JD58 

8270C 
SW06-SW01-080801 

4-Bromophenyl phenyl ether 23 JD23 

Hexachlorobenzene 23 JD23 

Pyrene 22 JD22 

Benzo[b]fluoranthene 25 JD25 

SD06-SD01-000.2-
080801 3,3'-Dichlorobenzidine 57 JD57 

8260B 500- SW01-SW01-090409 Methyl ethyl ketone 28 JD28 
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18152-1 
 
Data are qualified “JD#,” where # is the RPD.  As the RPD increases, the precision decreases.  Only the 
parent sample is qualified for organic analyses. 

D.  The MS/MSD samples were client samples. 
Yes __X__   No ___ NA____ 
 
VIII. LABORATORY CONTROL SAMPLE 

A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples. 
Yes __X__   No____ 
 
All target compounds reported were spiked. 

B.  The LCS percent recoveries were within the limits defined in the contract.  The Matrix Spike limits 
are used as a reference or laboratory-specific limits for each matrix are defined. 
Yes ____   No__X__ 
 
8260B:  1,1,2-Trichloroethane and Vinyl chloride in SDG 500-18152-1 demonstrated outliers for LCS 
recovery.  The recoveries are higher than the limits specified.  All other recoveries are in control.  
Qualifiers are not required for the high recoveries since the associated samples have no detections for the 
target compounds. 

IX. BLANKS 

A.  Method Blanks were analyzed at the required frequency and for each matrix and analysis. 
Yes __X__   No____ 
 
B.  No blank contamination was found in the Method Blank. 
Yes __X__   No____ 
 
C.  If Field Blanks were identified, no blank contamination was found. 
Yes __X__   No____ 
 
The trip blanks were identified per the client as follows: 
SDG 500-12974-1 SW03-TB01-080801 
SDG 500-13011-1 SW11-TB01-080804 
SDG 500-18152-1 SW8-TB01-090408 
SDG 500-18572-1 MW9R-TB01-090428 
SDG 500-20828-2 MW4-TB01-090825 

X. FIELD QC 

If Field duplicates were identified, they were within the guidance limit of < 30% RPD for water samples 
or < 50% RPD for soil samples.  If values are less than 5 × RL, the water limit is ± 2 × RL or the soil limit 
is ± 4 × RL (CRDL Rule).  Data are not qualified for field duplicates as these are evaluated for the total 
project by the client. 

Yes ____   No __X__ NA___ 
 
Field duplicates were identified as follows: 
SDG 500-12974-1 SW06-SW01-080801 and SW06-SW02-080801 (500-12974-4 and -5) 
 SD06-SD01-000.2-080801 and SD06-SD02-000.2-080801 (500-12974-6 and -7) 
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Method SDG Matrix Parent Sample Analyte Observation 

8260B 

500-
12974-1 

Water SW06-SW01-080801 Trichloroethene PASS 

Solid SD06-SD01-000.2-
080801 Trichloroethene PASS 

8270C Solid SD06-SD01-000.2-
080801 

Fluoranthene CRDL Rule 

Pyrene CRDL Rule 

Benzo[a]anthracene CRDL Rule 

Chrysene CRDL Rule 

Benzo[b]fluoranthene CRDL Rule 

Benzo[k]fluoranthene CRDL Rule 

Benzo[a]pyrene CRDL Rule 

Indeno[1,2,3-cd]pyrene CRDL Rule 

Dibenz[a,h]anthracene CRDL Rule 

Benzo[g,h,i]perylene CRDL Rule 
 
XI. SYSTEM PERFORMANCE 

A.  The RICs, chromatograms, tunes and general system performance were acceptable for all instruments 
and analytical systems. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

B.  The suggested EQLs for the sample matrices in this set were met. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

XII. TCL COMPOUNDS 

A.  The identification is accurate and all retention times, library spectra and reconstructed ion 
chromatograms (RIC) were evaluated for all detected compounds. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

B.  Quantitation was checked to determine the accuracy of calculations for representative compounds in 
each internal standards quantitation set. 
Yes __X__   No ___ NA____ 
 
Part of the Level IV review. 

XIII. TENTATIVELY IDENTIFIED COMPOUNDS 

TICs were properly identified and met the library identification criteria. 
Yes ____   No ___ NA__X__ 
 
No TICs reported or requested. 
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XIV. OVERALL ASSESSMENT OF THE CASE 

The laboratory has complied with the requested method.  Data are fully usable after consideration of 
qualifiers. 

Deliverables 

The following are noted for clarification: 

Data were submitted for the solid and aqueous samples for Volatile Organic and Semi-Volatile Organic 
analyses.  Four of the aqueous samples were designated as trip blanks.  SDG 500-12974-1 was used for 
the full raw data review (Level IV) for both types of analyses.  Five aqueous samples, including one trip 
blank, were submitted for VOA analysis separately and reviewed at a later date.  SDG 500-20828-2 was 
used for the Level IV review. 
The following is noted regarding Internal Standards.  For internal standards, the forms compare the 
sample internal standards with the initial calibration internal standards rather than the daily standard.  The 
validation guidance calls for comparison with the daily calibration standard.  From a validation 
perspective the laboratory should be comparing samples with the daily standard, and daily standards 
should be compared with the initial calibration.  Methods 8260B and 8270C only require monitoring 
internal standards for the CCVs compared to the initial calibration.  The methods only recommend 
monitoring for samples and do not provide requirements.  The actual laboratory practice is more stringent 
than either validation or method requirements and no further action is required.  The primary impact of 
this is to cause the internal standard retention times to occasionally appear to be out of the acceptance 
window when they are not.  This is discussed in the narrative. 

Chain of Custody and Holding Times 

The Project Manager is informed of the following and Chains of Custody are updated for the project file: 
SDG 500-12974-1:  No Sampling Time was given for samples 500-12974-1, 500-12974-2 and 500-
12974-3 on COC 062063. 
SDG 500-13011-1:  A cross out on COC 062064 was not initialed or dated. 
SDG 500-18152-1:  A cross out on the COC was not initialed or dated. 
SDG 500-18572-1:  The sample ID is written over, and the Trip Blank is not on the COC.  There is a 
note, however in Comments:  “Report results of Trip Blank MW9R-TB01-090428 from the other chain 
on this shipment with these results also.”  As the Trip Blank is with the same shipment, proper procedures 
have been followed. 

SDG 500-18152-1:  The samples were received on 4/10/2009 at 1030 hours per the COC.  For the three 
solid samples (500-18152-6, -8 and -10), the Date Prepared is given as 04/09/2009 on the Analytical Data 
Report Forms for 8260B Volatile Organic Compounds (GC/MS). 

Initial and Continuing Calibrations 

SDG 500-19572-1:  The RRF for Acetone was reported as 0.037.  Non-detect data are qualified 
“RC0.037” to indicate possible false undetected data due to low sensitivity. 
SDG 500-20828-2:  The RRF for Acetone was reported as 0.040.  Non-detect data are qualified 
“RC0.040” to indicate possible false undetected data due to low sensitivity. 
Acetone is a common “poor responder.” 
 
A SVOA column degradation check was not included in the data packages.  The raw data review does not 
indicate column breakdown and no further action is taken. 
 
SDG 500-18572-1:  The RRF for Acetone was reported as 0.044.  Data have been qualified from the 
ICAL. 
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Several CCVs had % D values outside of the 25% limit.  The outliers observed are presented in the 
associated table.  A negative sign indicates that the % D is indicative of a high bias.  Data are qualified 
“JC#,” where # is the % D.  Only detected data are qualified.  The qualifier indicates variability in 
instrument response to the noted compound.  As non-detected data are not quantitated, no qualifier is 
applied if the response is acceptable. 

Matrix Spikes and Duplicates 

Data which do not meet the MS/MSD required recoveries are qualified “JMS#,” where # is the value of 
the spike recovery.  Only the parent sample is qualified for organic analyses.  All data are qualified for 
low spike values.  Only detected data are qualified for high spike values.  When a spike is < 30% R, data 
are qualified “JMS#” for detected values or are rejected (“RMS#”) for samples with non-detect values.  A 
low Matrix Spike recovery indicates a possible low bias to the reported result.  A high Matrix Spike 
recovery indicates a potential high bias.  When four times (4 ×) the spike amount is less than the 
concentration of the analyte in the parent sample, no qualification is required as the recovery is 
statistically invalid.  This latter condition and rejected spike data were not applicable to these samples. 
 
Data which do not meet the Matrix Spike Duplicate RPD criteria are presented in the associated table.  
Data are qualified “JD#,” where # is the RPD.  As the RPD increases, the precision decreases.  Only the 
parent sample is qualified for organic analyses. 

Laboratory Control Samples 

8260B:  1,1,2-Trichloroethane and Vinyl chloride in SDG 500-18152-1 demonstrated outliers for LCS 
recovery.  The recoveries are higher than the limits specified.  All other recoveries are in control.  
Qualifiers are not required for the high recoveries since the associated samples have no detections for the 
target compounds. 

Field Blanks 

The trip blanks were identified per the client as follows: 
SDG 500-12974-1 SW03-TB01-080801 
SDG 500-13011-1 SW11-TB01-080804 
SDG 500-18152-1 SW8-TB01-090408 
SDG 500-18572-1 MW9R-TB01-090428 
SDG 500-20828-2 MW4-TB01-090825 

Field Duplicates 

Field duplicates were identified as follows: 
SDG 500-12974-1 SW06-SW01-080801 and SW06-SW02-080801 (500-12974-4 and -5) 
 SD06-SD01-000.2-080801 and SD06-SD02-000.2-080801 (500-12974-6 and -7) 

 
The data comply with the required methods and are usable with the consideration of the qualifications or 
comments indicated in the preceding sections of this report. 
 
Accuracy was monitored through the use of spike samples including matrix spikes and laboratory control 
spikes.  Accuracy was determined by calculating the percent recovery of the spiked analytes.  Except as 
indicated in this report, all accuracy results were in control. 
 
Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and analyzed 
following the procedures described in the QAPP.  Except as indicated in this report, representativeness 
was in control. 
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Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate units.  
Except as indicated in this report, comparability was in control. 
 
Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since 6 reported results have been qualified as unusable (rejected) 
for Acetone, the overall completeness for the sampling event is 99.3 percent. 
 
Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting Limits 
(RLs).  Except as indicated in this report, sensitivity was in control. 
 
Precision was monitored through the use of data from field duplicates.  Precision was in control. 



 
 

TASK 5 - SANITARY SEWER INSPECTION AND SAMPLING
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ORGANIC DATA QUALITY REVIEW REPORT 
VOLATILE ORGANICS SW-846 METHOD 8260B, 
 
SDG:   500: 6675, 6721, 11312, 6674, 6547, 6548,  6674________________________________ 
 
PROJECT:   Riverfront Superfund Site OU2/6 Task 5 Sanitary Sewer Inspection and Sampling for 

Parsons Technology , IL______________________________ 
 
LABORATORY:  Test America Laboratories-Chicago, IL 
 
SAMPLE MATRIX:  Soils and Waters   SAMPLING DATE (Month/Year) May 2008; Sept 2007 
 
ANALYSES REQUESTED:  SW-846 8260B 
 
SAMPLE NO.:  8260B: 57 soil including 23 waters including 6 trip blanks and 7 equipment blanks 
 
DATA REVIEWER:  Sammy Huntington and John Huntington ______________________________ 
 
QA REVIEWER:   Diane Short and Associates Inc.  INITIALS/DATE:  ___________ 
     
 
Telephone Logs included     Yes____ No _X__ 
 
Contractual Violations  Yes____ No _X___ 
 
The Quality Assurance Project Plan (QAPP), the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Review, 1999, and the SW-846 Method 8260B has been referenced 
by the reviewer to perform this data validation review.  The EPA qualifiers have been expanded to 
include a descriptor code and value to define QC violations and their values, per the approval of the 
Project Manager.  Per the Scope of Work, the review includes validation of all chains of custody, 
calibrations and QC forms referencing the above documents. All of the data are further reviewed for 
the calculation algorithm and submitted chromatograms and mass spectra as determined by the project 
manager.  General comments regarding the data/ analytical quality are part of the review when raw 
data are submitted.   
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I.  DELIVERABLES 
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the 
project contract. 
Yes ___X__   No__   
It is noted that one of the electronic deliverables (edd) was not in the same format as all the other edds.  
The project manager has requested a resubmittal of the edd for this SDG to complete the project edd 
and all edds have been updated. 
This report contains the review of SDG 6547 and  6548, which contains both Task 1 and task 5 
samples.  The samples in the 2 tasks appear to share common calibration and QC data so the review of 
this SDG is contained in both reports. 
 
B. Chain of Custody Documentation was complete and accurate. 
Yes __X__   No_____  
The project manager is informed of the following and the chains are being completed for the project 
record. 
 
There was a gap in time between relinquished and received.  The samples were delivered by FEDEX 
but no air bill number was present. The laboratory has been contacted and will supply shipping records 
upon request. 
 
C. Samples were received at the required temperature, preservation and intact with no bubbles. 
Yes _ X __   No ____     
 
II.  ANALYTICAL REPORT FORMS 
A. The Analytical Report or Data Sheets are present and complete for all requested analyses. 
Yes __ X __   No ____   
 
B. Holding Times  
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis 
(VOA) or extraction and from extraction to analysis). 
Yes __X__   No ____  
 
2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days 
from time of sample collection to analysis for VOA.   
Yes __X__   No ____ 
 
III. INSTRUMENT CALIBRATION  
A. Initial Calibration  
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for 
all analyses met the contract criteria of >0.05.  
Yes __X__   No ____ NA____ 
 
2. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for the 
CCCs for Method 8260 and Method 8270. 
Yes _X__   No____ NA____ 
 
2b. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit or a 
linear curve was used and met the 0.990 limit. 
Yes __X__   No___ NA____ 
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It is also notable that the initial calibrations have been used in some cases for a very long period 
without instrument recalibration.  The calibration curve developed for MS06 was conducted on 
11/20/2006.  It was applied to samples analyzed in September of 2007, nearly a year later.   It is 
unusual for an instrument to remain in service for that long without some level of instrument 
maintenance activity that would require recalibration.  This is not a deviation or a matter requiring 
qualification of data, simply an observation. 
 
C. Continuing Calibration  
1. The RRF 50 standards were analyzed for each analysis at the required frequency and the validation 
QC criteria of > 0.05 were met for GC/MS. 
Yes __X__   No ____ NA____ 
 
2. The percent difference (%D) validation limits of + 25% were met.  
Yes _____   No__ X _   NA___ 
Several CCVs show %D values outside of the validation limits of 25%.  If the associated samples have 
detections of such targets, results are qualified as JC#, where # is the observed %D.  If the associated 
samples have no detections, results are not qualified unless the %D is so high as to suggest the 
possibility of false negatives.  Qualifiers have been issued for some detections of carbon disulfide and 
acetone. 
 

SDG CCV Date Lab 
Sample # 

Compound %D 
Outlier 

Qualifiers 
 

500-6547 9/24/07 9:46 12,13 Acetone 43.7 None, ND 
   cis-1,3-

Dichloropropene 
-25.6 None, ND 

   Bromoform -34.3 None, ND 
   trans-1,3-

Dichloropropene 
-25.9 None, ND 

 9/24/07 21.17 1-4,7 Acetone 42.7 JC43 detects 
   Methylene Chloride 27.1 None, ND 
 9/18/07 8:05 8-11, 14-

16 
All in control  None 

500-6674 9/25/07 9:29 11-13 Bromomethane 26.6 None, ND 
   Acetone 36.0 None, ND 
 9/26/07 9:07 1-10, 14-

18 
Acetone 33.2 None, ND 

500-11312 5/15/08 8:04 1,6-11 Carbon Disulfide -38.2 None, ND 
 5/16/08 8:14 2-5 Carbon Disulfide -42.8 JC43 detect 

500-6675 9/28/07 12:24 10-11 All in control  None 
 9/26/07 9:07 1-4 Acetone 33.2 None, ND 
 9/27/07 8:23 5-9 2-Hexanone 25.2 None, ND 

 
 
 
 

SDG CCV Date Lab Sam 
# 

Analyte RRF %D Qualifier 

6548 9/24/07 9:46 3,10,12 Acetone  43.7 None, ND 
   Carbon disulfide  -30.2 None, ND 
   cis-1,3-

Dicloropropene 
 -25.6 None, ND 
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SDG CCV Date Lab Sam 
# 

Analyte RRF %D Qualifier 

   trans-1,3-
Dicloropropene 

 -25.9 None, ND 

   Bromoform  -30.8 None, ND 
 9/19/07 8:05 1,2,4-9,11 All in control   None 

 
 
IV. GC/MS INSTRUMENT PERFORMANCE CHECK 
The BFB (8260) performance check was injected once at the beginning of each 12-hour period and 
relative abundance criteria for the ions were met. 
Yes __X___   No____ NA____ 
 
V. INTERNAL STANDARDS 
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times 
were within the required windows. 
Yes __  __   No __X__   NA____     
The internal standard is out for one sample. 
SDG 500-6548: Lab sample 9 IS1 = 48%, IS3 = 48%, IS4=36%. 
The internal standard method is intended to compensate for variability in absolute response.  This 
assumes that the internal standard and the associated targets vary approximately in the same manner.  
When the internal standard absolute response varies by more than the validation limits, the potential for 
bias (either high or low) can become more likely. Thus for variability such as that shown above, the 
associated targets are qualified as JI#, where # is the internal standard recovery.  The direction of the 
bias cannot be inferred from the bias of the internal standard, because the effect is significant enough 
that it may be producing discernibly different behavior for the targets depending on the cause of the 
behavior.  For this reason both detected and non-detected results are qualified. 
 
VI. SURROGATE 
A. Surrogate spikes were analyzed with every sample for both methods. 
Yes __X___   No____ 
 
B. And met the recovery limits defined in the current contract, which are the current laboratory limits. 
Yes ____   No __X___  
8260B:  All surrogates are in control except for one elevated recovery shown in the table below.  No 
qualifiers are added because the potential bias is high and no targets are detected. 
 

Method SDG Lab 
Sample ID 

Client Sample ID Surrogate Results Dil Qualifiers

8260B 500-6548 -12 B10-EB01-070913 Dibromofluoromethane 123 1 None, ND  

 
VII.  MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed 
and for every 20 samples or for every matrix whichever is more frequent. 
Yes _____   No __ X __ 
 

There is one MS/MSD for soils, which does not meet the 20:1 ratio.  There is no MS/MSD for waters. 
The matrix effects for these samples cannot be determined unless samples of a similar matrix have 
been collected during the other sampling events. Although the Matrix Spike/Matrix Spike 
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Duplicates did not meet the 1:20 criteria, as field duplicate(s) were supplied, the matrix 
precision can be evaluated and the values were acceptable. 
 
Method SDG Client Sample ID Lab Sample ID 
8260B 500-11312 SDF1-SS01-011.0-080512 500-11312-1 

 
B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the 
current laboratory control chart limits. 
Yes ___   No __X__ NA___  
Bromomethane was recovered high in the MS/MSD.  No qualifiers are issued since the parent sample 
did not have a detection for this analyte. 
 

SDG 
Lab 

Sample ID Analyte 
MD/MSD/R

PD 
Matrix

Qualifiers 
500-11312 #1 Bromomethane 164/210/OK Soil None, ND in parent 

 
C.  The MSD relative percent differences (RPD) were within the defined contract limits. 
Yes __ X __   No ___NA___ 
 
D. The MS/MSD were client samples. 
Yes __ X __   No ___NA___ 
 
VIII. LABORATORY CONTROL SAMPLE 
A.  A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 
samples. 
Yes __X__ No ____ 
 
B. The LCS percent recoveries were within the limits defined in the contract (the MS limits used as a 
reference or laboratory-specific limits for this matrix are defined). 
Yes _____ No _ X __ 
Outliers are observed for Acetone, Methyl isobutyl ketone (4-Methyl-2-pentanone), vinyl chloride and 
Bromomethane.  Qualifiers are added for low recoveries as JL# to all associated samples, where # is 
the recovery.  For high recoveries, only detections are qualified JL#.  In the case of acetone in SDG 
500-6547, the laboratory ran an LCSD and although both recoveries meet the lab limits, the RPD is 
high.  Thus there is an indication of greater variability than normal for this target.  No qualifiers are 
added since the recoveries are in control.  With the outliers observed in this set of data no qualifiers 
have been required. 
  

SDG Batch Analyte LCS/LCSD/RPD Qualifiers
500-6547 22792 Acetone OK/OK/31 None, recovery in control 

 23168 Methyl isobutyl ketone 137 None, ND  
 23285 Methyl isobutyl ketone 137  None, ND 

500-6674 23285 Methyl isobutyl ketone 137  None, ND 
500-11312 37843 Bromomethane 201 None, ND 
500-6548 23161 Methyl isobutyl ketone 141 None, ND 

 23161 Vinyl chloride 139 None, ND 
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IX. BLANKS 
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis. 
Yes __X__   No ___ 
 
B. No blank contamination was found in the Method Blank. 
Yes __ X __   No____ 
 
C. If Field Blanks were identified, no blank contamination was reported unless noted . 
Yes _____   No ___   NA___ 
There are six trip blanks and seven equipment blanks present.   
 
One equipment blank had acetone present at 8.3 ug/L.  One of the associated samples had acetone at a 
level less than 10x the equipment blank and is qualified as UFB8.3.   
 
Method SDG Field Blank Lab Sample ID 

8260B 500-11312 SDF1-TB01-080512 500-11312-13 

 500-11312 SDF3-EB01-080513 500-11312-12 

 500-6547 F10-TB01-000.0-070913 500-6547-17 

 500-6547 K10-EB01-000.0-070913 500-6547-5 

 500-6547 MH156-EB01-070913 500-6547-6 

 500-6674 A05-EB01-070918 500-6674-12 

 500-6674 B01-TB01-070918 500-6674-11 

 500-6675 C01-TB01-070919 500-6675-11 

 500-6721 A04-EB01-070920 500-6721-9 

 500-6721 C05-EB01-070920 500-6721-8 

 500-6721 C05-TB01-070920 500-6721-6 

 500-6548 B10-EB01-070913 500-6548-12 

  E6-TB01-000.0-07913 500-6548-3 

 
SDG Lab Sam # Analyte Result Qualifiers 

500-11312 12 Acetone 8.3 UFB8.3 associated sample < 10x field blank 

 
X. FIELD QC    
If Field duplicates were identified, they met a guidance RPD of < 35% for water or < 50% for soils. 
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (3.5 x 
RL for soils).  Data are not qualified for field duplicates as these are evaluated for the total project by 
the client. 
Yes ____   No __X__ NA__ __  
There are 5 field duplicates for the solids and one field duplicate for the waters.  The water field 
duplicate has a high RPD for methyl ethyl ketone (which has an unusually low reporting limit for this 
project) and should probably not be expected to be reproducible at the levels detected.  One soil sample 
has a high-level detection of toluene in the parent sample and the associated field blank is a non-detect.  
As only one compound lacks precision, there is no clear explanation of the outlier.  It is possible a 
sample mis-assignment has occurred and the project manager is informed of the outlier.  The detection 
in the sample appears to be clearly established. 
. 
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SDG Field Duplicate Matrix Parent Sample Observations 

6674 A05-SS02-013.0-070918 SOLID A05-SS01-013.0-070918 In control 

6674 B02-SS02-009.0-070919 SOLID B02-SS01-009.0-070919 In control 

6721 C05-SS02-015.0-070920 SOLID C05-SS01-015.0-070920 In control 

6547 MH409-SD02-070913 SOLID MH409-SD01-070913 Toluene 1300 ug/Kg in parent, 
68U  in duplicate 

6547 MH409-SR02-070913 WATER MH409-SR01-070913 Methyl ethyl ketone RPD =44 

11312 SDF5-SS02-008.0-080513 SOLID SDF5-SS01-008.0-080513 In control 

 
XI. SYSTEM PERFORMANCE 
A. The RICs, chromatograms, tunes and general system performance were acceptable for all 
instruments and GC/MS analytical systems. 
Yes __X__   No____ NA____ 
The raw data review was conducted on 500-6547 and 500-6548.  There is very little interference in 
these chromatograms and mass spectra.  Matches with target mass spectra are good, with the exception 
of 2-butanone.  In this case the library mass spectrum is primarily of one of the cis-1,2-dichloroethene, 
which co-elutes with 2-butanone and the peaks for 2-butanone are obscured.  The detected target is 
clearly 2-butanone based on its published mass spectrum. 
 
B. The suggested EQL's for the sample matrices in this set were met. 
Yes __X__ No____ NA____ 
 
XII. TCL COMPOUNDS 
A. The identification is accurate and all retention times, library spectra and reconstructed ion 
chromatograms (RIC) were evaluated for all detected GC/MS compounds.   
Yes __X__   No ____   NA____ 
At the 10% review level, conducted on 500-6547.   
 
B. Quantitation was checked to determine the accuracy of calculation algorithm for each method and 
transcription was checked for all detected compounds. 
Yes __X_ No ____ NA____ 
At the 10% review level, conducted on 500-6547.   
 
XIII. OVERALL ASSESSMENT OF THE CASE 
The laboratory has complied with the requested method. Data are fully usable after consideration of 
qualifiers.   
 
Deliverables 
It is noted that one of the electronic deliverables (edd) was not in the same format as all the other edds.  
The updated edd has been requested by the project manager to complete the database format and all 
edd are now updated. 
 
Chain of Custody and Sample Condition: 
The project manager is informed of the following and the chains are being completed for the project 
record. 
 
There was a gap in time between relinquished and received.  The samples were delivered by FEDEX 
but no air bill number was present. The laboratory has shipping records which can be supplied upon 
request. 
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Continuing Calibrations: 
Several CCVs show %D values outside of the validation limits of 25%.  If the associated samples have 
detections of such targets, results are qualified as JC#, where # is the observed %D.  If the associated 
samples have no detections, results are not qualified unless the %D is so high as to suggest the 
possibility of false negatives.  Qualifiers have been issued for some detections of carbon disulfide and 
acetone. 
 
MS/MSD: 
There is one MS/MSD for soils, which does not meet the 20:1 ratio.  There is no MS/MSD for waters. 

The matrix effects for these samples cannot be fully determined unless samples of a similar matrix 
have been collected during the other sampling events. Although the Matrix Spike/Matrix Spike 
Duplicates did not meet the 1:20 criteria, as field duplicate(s) were supplied, the matrix 
precision can be evaluated and the values were acceptable. 
 
Bromomethane was recovered high in the one soil MS/MSD.  No qualifiers are issued since the parent 
sample did not have a detection for this analyte. 
 
Internal Standard: 
The internal standard is out for one sample. 

• SDG 500-6548: Lab sample 9 IS1 = 48%, IS3 = 48%, IS4=36%. 
The internal standard method is intended to compensate for variability in absolute response.  This 
assumes that the internal standard and the associated targets vary approximately in the same manner.  
When the internal standard absolute response varies by more than the validation limits, the potential for 
bias (either high or low) can become more likely. Thus for variability such as that shown above, the 
associated targets are qualified as JI#, where # is the internal standard recovery.  The direction of the 
bias cannot be inferred from the bias of the internal standard, because the effect is significant enough 
that it may be producing discernibly different behavior for the targets depending on the cause of the 
behavior.  For this reason both detected and non-detected results are qualified. 
 
Surrogate: 
All surrogates are in control except for one elevated recovery shown in the table below.  No qualifiers 
are added because the potential bias is high and no targets are detected. 
 

Method SDG Lab 
Sample ID 

Client Sample ID Surrogate Results Dil Qualifiers

8260B 500-6548 -12 B10-EB01-070913 Dibromofluoromethane 123 1 None, ND  

 
Field Blanks: 
There are six trip blanks and seven equipment blanks present.   
 
One equipment blank had acetone present at 8.3 ug/L.  One of the associated samples had acetone at a 
level less than 10x the equipment blank and is qualified as UFB8.3.   
 
Field Duplicates: 
There are 5 field duplicates for the solids and one field duplicate for the waters.  The water field 
duplicate has a high RPD for methyl ethyl ketone (which has an unusually low reporting limit for this 
project) and should probably not be expected to be reproducible at the levels detected.  One soil sample 
has a high-level detection of toluene in the parent sample and the associated field blank is a non-detect.  
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As only one compound lacks precision, there is not clear tracking of the outlier.  It is possible a sample 
mis-assignment has occurred and the project manager is informed of the outlier.  The detection in the 
sample appears to be clearly established. 
 
 

The data comply with the required methods and are usable with the consideration of the 
qualifications or comments indicated in the preceding sections of this report. 

Accuracy was monitored through the use of spike samples including matrix spikes and laboratory 
control spikes.  Accuracy was determined by calculating the percent recovery of the spiked 
analytes.  Except as indicated in this report, all accuracy results were in control.   

Representativeness was monitored through the review of the sampling, handling, preparation, and 
analytical methods used for the samples.  All samples were collected, preserved, prepared, and 
analyzed following the procedures described in the QAPP.  Except as indicated in this report, 
representativeness was in control. 

Comparability was monitored through the use of standard sampling and analytical methods.  
Comparability was determined by reviewing the analytical results to ensure that only the standard 
methods described in the QAPP were used and that the results were reported using the appropriate 
units.  Except as indicated in this report, comparability was in control. 

Completeness was determined by calculating the percentage of measurements judged to be usable 
compared to the total number of measurements planned.  All samples collected were prepared and 
analyzed for the requested parameters.  Since no reported results have been qualified as unusable 
(rejected) the overall completeness for the sampling event is 100 percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and Reporting 
Limits (RLs).  Except as indicated in this report, sensitivity was in control. 

Precision was monitored through the use of data from field duplicates. Precision was in control. 

 



SOIL VAPOR SAMPLING 
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DATA VALIDATION REPORT 
FOR 

AIR SAMPLES COLLECTED AT THE RIVERFRONT SUPERFUND 
SITE, NEW HAVEN, MISSOURI IN SEPTEMBER 2009 

OVERVIEW 

This data validation summary report covers eight air samples collected from selected 
New Haven site locations in September 2009.  The samples included one field duplicate 
sample.  Sample SVI3-SG02-010.2-090911 is the field duplicate of sample SVI3-SG01-
010.2-090911.  The samples are included in two Sample Delivery Groups (SDGs).  An SDG 
represents the group of samples that were prepared, analyzed and reported together (i.e., the 
analytical batch) with common laboratory QC samples.   A summary of the samples by SDG 
is presented in the table below. 

The samples were analyzed for Volatile Organics (VOAs) using EPA method TO-15.  
All samples were prepared and analyzed by the Test America Laboratories (TA) Knoxville, 
Tennessee following the EPA method above.  

  SUMMARY OF SAMPLES 

SDG Matrix Sample ID Comment 

H9I50174 Air SVI3-SG01-010.2-090911  

H9I50174 Air SVI3-SG02-010.2-090911 FD of SVI3-SG01-010.2-090911 

H9I50174 Air SVI2-SG01-010.0-090911  

H9I50174 Air SVI-AM01-090911 Ambient sample 

H9I50174 Air SVI-AM01-090914 Ambient sample 

H9I50174 Air SVI4-SG01-009.9-090914  

H9I50174 Air SVI5-SG01-010.8-090914  

H9I150163 Air SVI1-SG01-009.8-090911  

 

All work was performed in accordance with the Final Quality Assurance Project Plan 
(QAPP) for the Remedial Investigation/Feasibility Study at the Riverfront Superfund Site 



Task 2d_dvr_092209.doc 

Operable Unit No. 2/6 (Parsons, July 2006), which was also prepared and approved for use to 
ensure generation of legally defensible data.   

EVALUATION CRITERIA 

The data submitted by the laboratory have been reviewed and validated following the 
guidelines described in the Section D2.4 of the QAPP and consistent with the USEPA 
National Functional Guidelines for Organic Data Review (USEPA OSWER 1999).  All 
results and supporting data included in the data packages have been reviewed and validated 
including laboratory quality control results, chain-of-custody forms, chromatographs, 
quantitation reports and mass spectral data.   

SUMMARY 

This section of this report discusses deviations from the QAPP, other laboratory 
problems, QC problems leading to qualifying of data as rejected, estimated, or not detected 
and the overall usability of the data. 

All samples were collected, prepared and analyzed following the procedures described 
in the project Work Plan and the QAPP.  Except as indicated in this report, all samples were 
prepared and analyzed within the holding times specified in the QAPP.   

Target VOAs detected in the samples include tetrachloroethene, trichloroethene, and 
cis-1,2-dichloroethene.   The laboratory reported that six of the eight samples required 
dilution.  The reporting limits have been adjusted to reflect the dilutions.  Results reported 
from the diluted samples are indicated with ‘+’ in the data tables. 

The laboratory blanks associated with the samples in were free of volatile 
contamination.    

The validated analytical results including data validation qualifiers are presented in 
Appendix A.  A glossary of the data qualifiers is presented in Appendix B. 

No QA/QC problems were found during validation of the data.  No reported results 
have been qualified as unusable (rejected).  All reported results should be considered usable 
as reported and qualified in this report and the associated data summary tables (Appendix A).   

Accuracy was monitored through the use of spike samples including surrogates and 
laboratory control spikes (LCS).  Accuracy was determined by calculating the percent 
recovery of the spiked analytes.  All accuracy results were in control.    

All surrogate percent recoveries for the samples were within the acceptance limits.   
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Precision was monitored through the review of the data for the field duplicate samples.  
Sample SVI3-SG02-010.2-090911 is the field duplicate of sample SVI3-SG01-010.2-090911.  
No target analytes was detected in either the parent or field duplicate samples. 

Representativeness was monitored through the review of the sampling, handling, 
preparation, and analytical methods used for the samples.  All samples were collected, 
preserved, prepared, and analyzed following the procedures described in the QAPP.  The trip 
blanks were free of VOA contamination, except as indicated above.  

Comparability was monitored through the use of standard sampling and analytical 
methods.  Comparability was determined by reviewing the analytical results to ensure that 
only the standard methods described in the QAPP were used and that the results were reported 
using the appropriate units.   

Completeness was determined by calculating the percentage of measurements judged 
to be usable compared to the total number of measurements planned.  All samples collected 
were prepared and analyzed for the requested parameters.  Since no reported results have been 
qualified as unusable (rejected) the overall completeness for the sampling event is 100 
percent. 

Sensitivity was monitored through the use of Method Detection Limits (MDLs) and 
Project Reporting Limits (PRLs).  Target analytes not detected in the samples are reported at 
the PRL with the ‘U’ flag.   
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APPENDIX A 

DATA SUMMARY TABLES FOR 
VALIDATED ANALYTICAL RESULTS 
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APPENDIX B 

GLOSSARY OF DATA QUALIFIERS
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GLOSSARY OF DATA VALIDATION QUALIFIERS 

(NO CODE)  Confirmed identification. 

U Analyte was analyzed for but not detected above the adjusted project reporting 
limit (PRL). 

UJ Analyte was not detected.  The reported adjusted PRL is estimated. 

J Analyte was detected; the reported value is the estimated concentration of the 
analyte in the sample. 

R The reported result is unusable.  The analyte may or may not be present in the 
sample. 

UB Data considered being undetected at the elevated reporting limit due to 
laboratory or fielding blank contamination. 

H Holding time or sample preservation violation. 

+ Reported result obtained from diluted sample. 
 



APPENDIX I 
VALIDATED ANALYTICAL RESULTS 



GLOSSARY OF DATA VALIDATION QUALIFIERS 

(NO CODE)  Confirmed identification. 

U Analyte was analyzed for but not detected above the adjusted project reporting limit (PRL). 

UJ Analyte was not detected.  The reported adjusted PRL is estimated. 

J Analyte was detected; the reported value is the estimated concentration of the analyte in the sample. 

R The reported result is unusable.  The analyte may or may not be present in the sample. 

UB Data considered being undetected at the elevated reporting limit due to laboratory or field blank 
contamination. 

H Holding time or sample preservation violation. 

+ Reported result obtained from diluted sample. 

NA Not Analyzed 



SAMPLE NOMENCLATURE EXPLANATION 

XXXX-XX01-0.0-yymmdd Sample location-Sample Type-Depth in feet-date in yymmdd. 
XX01 Original Sample. 
XX02 Field duplicate. 
TB01 Trip blank in cooler X for the day. 
FB01/EB01 Equipment blank collected from equipment used for sampling. 
SS Soil Sample collected for Task 1 - Soil Investigation. 

GWP1 Groundwater sample collected during pumping condition for Task 2a - Interval screening at JS14 and 
JS36. 

GWS1 Groundwater sample collected during static condition for Task 2a - Interval screening at JS14 and 
JS36. 

CSE/CSN Overburden groundwater sample collected from direct push borings north of Boeuf Lutheran Road. 

JS36-INF-GW01-yymmdd Residential well sample collected from the Influent ports on a residential treatment system at JS36 for 
Task 2c-Residential Well Sampling. 

JS33-GW01-yymmdd Residential well sample collected from JS33 for either Task 2c-Residential Well Sampling or as a 
sentinel well for Task 2e- Site-wide Groundwater Sampling (Round 1). 

W3-GW01-yymmdd Water sample collected from New Haven Municipal Well W3 for Task 2c-Residential Well Sampling. 

MWX-GW01-XXX.X-yymmdd Monitoring well sample collected from the specific depth of XXX.X feet below ground surface for Task 
2e- Site-wide Groundwater Sampling (Round 1). 

R15-GW01-025.5-070831 Groundwater sample collected from R15 at 25.5 feet on August 31, 2007. 

SW01 Surface water sample associated with Task 4 - Sediment and Surface Water Sampling. 

SD01 Sediment sample associated with Task 4 - Sediment and Surface Water Sampling. 

SDF2 Soil sample collected adjacent to sewer defects for Task 5 - Sanitary Sewer Inspection and Sampling. 

MHXXX Manhole associated with Task 5 - Sanitary Sewer Inspection and Sampling. 

LSXX Lift Station associated with Task 5 - Sanitary Sewer Inspection and Sampling. 
 



Table AI.1
Task 1 - Soil Investigation Analytical Data

Location: B2 B2 B4 B4 B4 B8
Sample ID: B2-SS01-001.0-070912 B2-SS01-018.0-070912 B4-SS01-001.0-070912 B4-SS01-004.0-070912 B4-SS02-001.0-070912 B8-SS01-001.4-070912
Lab Sample Id: 500-6519-10 500-6519-11 500-6519-7 500-6519-9 500-6519-8 500-6519-5
Depth: 1 18 1 4 1 1.4
SDG: 6519 6519 6519 6519 6519 6519
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg 4 U 3.8 U 4.3 U 4.3 U 4.3 U 3.9 U
71-43-2 Benzene ug/Kg 0.64 U 0.61 U 0.69 U 0.69 U 0.7 U 0.63 U
75-27-4 Bromodichloromethane ug/Kg 0.53 U 0.51 U 0.57 U 0.57 U 0.58 U 0.52 U
75-25-2 Bromoform ug/Kg 0.69 U 0.66 U 0.74 U 0.74 U 0.75 U 0.68 U
74-83-9 Bromomethane ug/Kg 2.9 U 2.7 U 3.1 U 3.1 U 3.1 U 2.8 U
75-15-0 Carbon disulfide ug/Kg 0.93 U 0.89 U 1 U 1 U 1 U 0.92 U
56-23-5 Carbon tetrachloride ug/Kg 0.68 U 0.65 U 0.73 U 0.73 U 0.74 U 0.67 U
108-90-7 Chlorobenzene ug/Kg 0.52 U 0.5 U 0.56 U 0.56 U 0.57 U 0.51 U
75-00-3 Chloroethane ug/Kg 2.9 U 2.7 U 3.1 U 3.1 U 3.1 U 2.8 U
67-66-3 Chloroform ug/Kg 0.63 U 0.6 U 0.68 U 0.68 U 0.69 U 0.62 U
74-87-3 Chloromethane ug/Kg 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1.2 U
124-48-1 Dibromochloromethane ug/Kg 0.6 U 0.58 U 0.65 U 0.65 U 0.66 U 0.59 U
75-34-3 1,1-Dichloroethane ug/Kg 0.55 U 0.52 U 0.59 U 0.59 U 0.6 U 0.54 U
107-06-2 1,2-Dichloroethane ug/Kg 0.51 U 0.49 U 0.55 U 0.55 U 0.55 U 0.5 U
75-35-4 1,1-Dichloroethene ug/Kg 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1.2 U
540-59-0 1,2-Dichloroethene, Total ug/Kg 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1.2 U
78-87-5 1,2-Dichloropropane ug/Kg 0.51 U 0.49 U 0.55 U 0.55 U 0.55 U 0.5 U
10061-01-5 cis-1,3-Dichloropropene ug/Kg 0.54 U 0.51 U 0.58 U 0.58 U 0.59 U 0.53 U
10061-02-6 trans-1,3-Dichloropropene ug/Kg 0.56 U 0.53 U 0.6 U 0.6 U 0.61 U 0.55 U
100-41-4 Ethylbenzene ug/Kg 0.59 U 0.57 U 0.64 U 0.64 U 0.65 U 0.59 U
591-78-6 2-Hexanone ug/Kg 1.1 U 1.1 U 1.2 U 1.2 U 1.2 U 1.1 U
78-93-3 Methyl Ethyl Ketone ug/Kg 2 U 2 U 2.2 U 2.2 U 2.2 U 2 U
108-10-1 methyl isobutyl ketone ug/Kg 0.67 U 0.64 U 0.72 U 0.72 U 0.73 U 0.66 U
75-09-2 Methylene Chloride ug/Kg 1.5 U 1.4 U 1.6 U 1.6 U 1.6 U 1.5 U
100-42-5 Styrene ug/Kg 0.58 U 0.55 U 0.62 U 0.62 U 0.63 U 0.57 U
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg 0.66 U 0.63 U 0.71 U 0.71 U 0.72 U 0.65 U
127-18-4 Tetrachloroethene ug/Kg 0.84 U 0.8 U 0.9 U 0.91 U 0.91 U 0.82 U
108-88-3 Toluene ug/Kg 1.6 U 1.5 U 1.7 U 1.7 U 1.7 U 1.6 U
71-55-6 1,1,1-Trichloroethane ug/Kg 0.67 U 0.64 U 0.72 U 0.72 U 0.73 U 0.66 U
79-00-5 1,1,2-Trichloroethane ug/Kg 0.76 U 0.73 U 0.82 U 0.83 U 0.83 U 0.75 U
79-01-6 Trichloroethene ug/Kg 0.61 U 0.59 U 0.66 U 0.66 U 0.67 U 0.6 U
75-01-4 Vinyl chloride ug/Kg 0.72 U 0.69 U 0.78 U 0.79 U 0.79 U 0.71 U
1330-20-7 Xylenes, Total ug/Kg 1.7 U 1.6 U 1.8 U 1.8 U 1.8 U 1.6 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location: B2 B2 B4 B4 B4 B8
Sample ID: B2-SS01-001.0-070912 B2-SS01-018.0-070912 B4-SS01-001.0-070912 B4-SS01-004.0-070912 B4-SS02-001.0-070912 B8-SS01-001.4-070912
Lab Sample Id: 500-6519-10 500-6519-11 500-6519-7 500-6519-9 500-6519-8 500-6519-5
Depth: 1 18 1 4 1 1.4
SDG: 6519 6519 6519 6519 6519 6519
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg NA NA NA 8.4 U NA NA
208-96-8 Acenaphthylene ug/Kg NA NA NA 12 U NA NA
120-12-7 Anthracene ug/Kg NA NA NA 14 U NA NA
56-55-3 Benzo[a]anthracene ug/Kg NA NA NA 6.4 U NA NA
50-32-8 Benzo[a]pyrene ug/Kg NA NA NA 9.6 U NA NA
205-99-2 Benzo[b]fluoranthene ug/Kg NA NA NA 20 J NA NA
191-24-2 Benzo[g,h,i]perylene ug/Kg NA NA NA 6.8 U NA NA
207-08-9 Benzo[k]fluoranthene ug/Kg NA NA NA 8.9 U NA NA
111-91-1 Bis(2-chloroethoxy)methane ug/Kg NA NA NA 43 U NA NA
111-44-4 Bis(2-chloroethyl)ether ug/Kg NA NA NA 56 U NA NA
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg NA NA NA 56 U NA NA
101-55-3 4-Bromophenyl phenyl ether ug/Kg NA NA NA 50 U NA NA
85-68-7 Butyl benzyl phthalate ug/Kg NA NA NA 57 U NA NA
86-74-8 Carbazole ug/Kg NA NA NA 51 U NA NA
59-50-7 4-Chloro-3-methylphenol ug/Kg NA NA NA 120 U NA NA
106-47-8 4-Chloroaniline ug/Kg NA NA NA 200 U NA NA
91-58-7 2-Chloronaphthalene ug/Kg NA NA NA 44 U NA NA
95-57-8 2-Chlorophenol ug/Kg NA NA NA 53 U NA NA
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg NA NA NA 46 U NA NA
218-01-9 Chrysene ug/Kg NA NA NA 15 J NA NA
53-70-3 Dibenz(a,h)anthracene ug/Kg NA NA NA 22 U NA NA
132-64-9 Dibenzofuran ug/Kg NA NA NA 40 U NA NA
95-50-1 1,2-Dichlorobenzene ug/Kg NA NA NA 42 U NA NA
541-73-1 1,3-Dichlorobenzene ug/Kg NA NA NA 39 U NA NA
106-46-7 1,4-Dichlorobenzene ug/Kg NA NA NA 47 U NA NA
91-94-1 3,3'-Dichlorobenzidine ug/Kg NA NA NA 47 U NA NA
120-83-2 2,4-Dichlorophenol ug/Kg NA NA NA 89 U NA NA
84-66-2 Diethyl phthalate ug/Kg NA NA NA 52 U NA NA
105-67-9 2,4-Dimethylphenol ug/Kg NA NA NA 89 U NA NA
131-11-3 Dimethyl phthalate ug/Kg NA NA NA 46 U NA NA
84-74-2 Di-n-butyl phthalate ug/Kg NA NA NA 52 U NA NA
117-84-0 Di-n-octyl phthalate ug/Kg NA NA NA 53 U NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location: B2 B2 B4 B4 B4 B8
Sample ID: B2-SS01-001.0-070912 B2-SS01-018.0-070912 B4-SS01-001.0-070912 B4-SS01-004.0-070912 B4-SS02-001.0-070912 B8-SS01-001.4-070912
Lab Sample Id: 500-6519-10 500-6519-11 500-6519-7 500-6519-9 500-6519-8 500-6519-5
Depth: 1 18 1 4 1 1.4
SDG: 6519 6519 6519 6519 6519 6519
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg NA NA NA 160 U NA NA
51-28-5 2,4-Dinitrophenol ug/Kg NA NA NA 580 U NA NA
121-14-2 2,4-Dinitrotoluene ug/Kg NA NA NA 66 U NA NA
606-20-2 2,6-Dinitrotoluene ug/Kg NA NA NA 57 U NA NA
206-44-0 Fluoranthene ug/Kg NA NA NA 23 J NA NA
86-73-7 Fluorene ug/Kg NA NA NA 8.9 U NA NA
118-74-1 Hexachlorobenzene ug/Kg NA NA NA 8.8 U NA NA
87-68-3 Hexachlorobutadiene ug/Kg NA NA NA 43 U NA NA
77-47-4 Hexachlorocyclopentadiene ug/Kg NA NA NA 220 U NA NA
67-72-1 Hexachloroethane ug/Kg NA NA NA 45 U NA NA
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg NA NA NA 22 U NA NA
78-59-1 Isophorone ug/Kg NA NA NA 48 U NA NA
91-57-6 2-Methylnaphthalene ug/Kg NA NA NA 49 U NA NA
95-48-7 2-Methylphenol ug/Kg NA NA NA 56 U NA NA
15831-10-4 3 & 4 Methylphenol ug/Kg NA NA NA 71 U NA NA
91-20-3 Naphthalene ug/Kg NA NA NA 7.9 U NA NA
88-74-4 2-Nitroaniline ug/Kg NA NA NA 58 U NA NA
99-09-2 3-Nitroaniline ug/Kg NA NA NA 180 U NA NA
100-01-6 4-Nitroaniline ug/Kg NA NA NA 81 U NA NA
98-95-3 Nitrobenzene ug/Kg NA NA NA 11 U NA NA
88-75-5 2-Nitrophenol ug/Kg NA NA NA 110 U NA NA
100-02-7 4-Nitrophenol ug/Kg NA NA NA 140 U NA NA
621-64-7 N-Nitrosodi-n-propylamine ug/Kg NA NA NA 54 U NA NA
86-30-6 N-Nitrosodiphenylamine ug/Kg NA NA NA 46 U NA NA
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg NA NA NA 49 U NA NA
87-86-5 Pentachlorophenol ug/Kg NA NA NA 280 U NA NA
85-01-8 Phenanthrene ug/Kg NA NA NA 13 U NA NA
108-95-2 Phenol ug/Kg NA NA NA 53 U NA NA
129-00-0 Pyrene ug/Kg NA NA NA 18 J NA NA
120-82-1 1,2,4-Trichlorobenzene ug/Kg NA NA NA 46 U NA NA
95-95-4 2,4,5-Trichlorophenol ug/Kg NA NA NA 120 U NA NA
88-06-2 2,4,6-Trichlorophenol ug/Kg NA NA NA 86 U NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location: B2 B2 B4 B4 B4 B8
Sample ID: B2-SS01-001.0-070912 B2-SS01-018.0-070912 B4-SS01-001.0-070912 B4-SS01-004.0-070912 B4-SS02-001.0-070912 B8-SS01-001.4-070912
Lab Sample Id: 500-6519-10 500-6519-11 500-6519-7 500-6519-9 500-6519-8 500-6519-5
Depth: 1 18 1 4 1 1.4
SDG: 6519 6519 6519 6519 6519 6519
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg NA NA NA 0.68 U NA NA
72-55-9 4,4'-DDE ug/Kg NA NA NA 0.42 U NA NA
50-29-3 4,4'-DDT ug/Kg NA NA NA 0.38 U NA NA
309-00-2 Aldrin ug/Kg NA NA NA 0.73 U NA NA
319-84-6 alpha-BHC ug/Kg NA NA NA 0.73 U NA NA
319-85-7 beta-BHC ug/Kg NA NA NA 1.2 U NA NA
319-86-8 delta-BHC ug/Kg NA NA NA 0.94 U NA NA
58-89-9 gamma-BHC (Lindane) ug/Kg NA NA NA 0.38 U NA NA
5103-71-9 alpha-Chlordane ug/Kg NA NA NA 0.59 U NA NA
5103-74-2 gamma-Chlordane ug/Kg NA NA NA 0.69 U NA NA
60-57-1 Dieldrin ug/Kg NA NA NA 0.42 U NA NA
959-98-8 Endosulfan I ug/Kg NA NA NA 0.91 U NA NA
33213-65-9 Endosulfan II ug/Kg NA NA NA 0.45 U NA NA
1031-07-8 Endosulfan sulfate ug/Kg NA NA NA 0.2 U NA NA
72-20-8 Endrin ug/Kg NA NA NA 0.79 U NA NA
7421-93-4 Endrin aldehyde ug/Kg NA NA NA 0.8 U NA NA
53494-70-5 Endrin ketone ug/Kg NA NA NA 0.38 U NA NA
76-44-8 Heptachlor ug/Kg NA NA NA 0.29 U NA NA
1024-57-3 Heptachlor epoxide ug/Kg NA NA NA 0.46 U NA NA
72-43-5 Methoxychlor ug/Kg NA NA NA 0.62 U NA NA
8001-35-2 Toxaphene ug/Kg NA NA NA 3.8 U NA NA

PCBs
12674-11-2 PCB-1016 ug/Kg NA NA NA 7.1 U NA NA
11104-28-2 PCB-1221 ug/Kg NA NA NA 5.9 U NA NA
11141-16-5 PCB-1232 ug/Kg NA NA NA 5.7 U NA NA
53469-21-9 PCB-1242 ug/Kg NA NA NA 6.2 U NA NA
12672-29-6 PCB-1248 ug/Kg NA NA NA 4.6 U NA NA
11097-69-1 PCB-1254 ug/Kg NA NA NA 4.7 U NA NA
11096-82-5 PCB-1260 ug/Kg NA NA NA 4.2 U NA NA

METALS
7440-38-2 Arsenic mg/Kg NA NA NA 15 NA NA
7440-39-3 Barium mg/Kg NA NA NA 310 NA NA
7440-43-9 Cadmium mg/Kg NA NA NA 0.48 NA NA
7440-47-3 Chromium mg/Kg NA NA NA 18 NA NA
7439-92-1 Lead mg/Kg NA NA NA 31 NA NA
7439-97-6 Mercury ug/Kg NA NA NA 41 NA NA
7782-49-2 Selenium mg/Kg NA NA NA 0.64 J NA NA
7440-22-4 Silver mg/Kg NA NA NA 0.13 U NA NA
7440-66-6 Zinc mg/Kg NA NA NA 41 NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

B8 B10 B10 C6 C6 D10
B8-SS01-011.2-070912 B10-SS01-003.5-070913 B10-SS01-014.0-070913 C6-SS01-001.7-070912 C6-SS01-014.7-070912 D10-SS01-002.0-07913

500-6519-6 500-6548-8 500-6548-11 500-6519-2 500-6519-3 500-6548-6
11.2 3.5 14 1.7 14.7 2
6519 6548 6548 6519 6519 6548
Soil Soil Soil Soil Soil Soil

9/12/2007 9/13/2007 9/13/2007 9/12/2007 9/12/2007 9/13/2007

3.6 U 6.2 U 3.9 U 4.6 U 3.7 U 4.9 U
0.57 U 1 U 0.63 U 0.73 U 0.59 U 0.78 U
0.47 U 0.83 U 0.52 U 0.61 U 0.49 U 0.65 U
0.61 U 1.1 U 0.67 U 0.79 U 0.63 U 0.84 U
2.6 U 4.5 U 2.8 U 3.3 U 2.7 U 3.5 U

0.83 U 1.5 U 0.91 U 1.1 U 0.86 U 1.1 U
0.61 U 1.1 U 0.66 U 0.78 U 0.63 U 0.83 U
0.46 U 0.81 U 0.51 U 0.6 U 0.48 U 0.63 U
2.6 U 4.5 U 2.8 U 3.3 U 2.7 U 3.5 U

0.56 U 0.99 U 0.62 U 0.72 U 0.58 U 0.77 U
1.1 U 1.9 U 1.2 U 1.4 U 1.1 U 1.5 U

0.54 U 0.94 U 0.59 U 0.69 U 0.56 U 0.74 U
0.49 U 0.86 U 0.54 U 0.63 U 0.51 U 0.67 U
0.46 U 0.8 U 0.5 U 0.59 U 0.47 U 0.62 U
1.1 U 1.9 U 1.2 U 1.4 U 1.1 U 1.5 U
1.1 U 1.9 U 1.2 U 1.4 U 1.1 U 1.5 U

0.46 U 0.8 U 0.5 U 0.59 U 0.47 U 0.62 U
0.48 U 0.84 U 0.53 U 0.62 U 0.5 U 0.66 U
0.5 U 0.87 U 0.55 U 0.64 U 0.51 U 0.68 U

0.53 U 0.93 U 0.58 U 0.68 U 0.55 U 0.72 U
1 U 1.7 U 1.1 U 1.3 U 1 U 1.4 U

1.8 U 3.2 U 2 U 2.3 U 1.9 U 2.5 U
0.6 U 1 U 0.65 U 0.77 U 0.62 U 0.82 U
1.3 U 2.3 U 1.5 U 1.7 U 1.4 U 1.8 U

0.51 U 0.9 U 0.56 U 0.66 U 0.53 U 0.7 U
0.59 U 1 U 0.65 U 0.76 U 0.61 U 0.8 U
0.75 U 1.3 U 0.82 U 0.96 U 0.77 U 1 U
1.4 U 2.5 U 1.5 U 1.8 U 1.5 U 1.9 U
0.6 U 1 U 0.65 U 0.77 U 0.62 U 0.82 U

0.68 U 1.2 U 0.75 U 0.87 U 0.7 U 0.93 U
0.55 U 0.96 U 0.6 U 0.7 U 0.57 U 0.75 U
0.65 U 1.1 U 0.71 U 0.83 U 0.67 U 0.88 U
1.5 U 2.6 U 1.6 U 1.9 U 1.5 U 2 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

B8 B10 B10 C6 C6 D10
B8-SS01-011.2-070912 B10-SS01-003.5-070913 B10-SS01-014.0-070913 C6-SS01-001.7-070912 C6-SS01-014.7-070912 D10-SS01-002.0-07913

500-6519-6 500-6548-8 500-6548-11 500-6519-2 500-6519-3 500-6548-6
11.2 3.5 14 1.7 14.7 2
6519 6548 6548 6519 6519 6548
Soil Soil Soil Soil Soil Soil

9/12/2007 9/13/2007 9/13/2007 9/12/2007 9/12/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

PARSONS Page 6 of 76 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

B8 B10 B10 C6 C6 D10
B8-SS01-011.2-070912 B10-SS01-003.5-070913 B10-SS01-014.0-070913 C6-SS01-001.7-070912 C6-SS01-014.7-070912 D10-SS01-002.0-07913

500-6519-6 500-6548-8 500-6548-11 500-6519-2 500-6519-3 500-6548-6
11.2 3.5 14 1.7 14.7 2
6519 6548 6548 6519 6519 6548
Soil Soil Soil Soil Soil Soil

9/12/2007 9/13/2007 9/13/2007 9/12/2007 9/12/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

B8 B10 B10 C6 C6 D10
B8-SS01-011.2-070912 B10-SS01-003.5-070913 B10-SS01-014.0-070913 C6-SS01-001.7-070912 C6-SS01-014.7-070912 D10-SS01-002.0-07913

500-6519-6 500-6548-8 500-6548-11 500-6519-2 500-6519-3 500-6548-6
11.2 3.5 14 1.7 14.7 2
6519 6548 6548 6519 6519 6548
Soil Soil Soil Soil Soil Soil

9/12/2007 9/13/2007 9/13/2007 9/12/2007 9/12/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

D10 D4 D4 E2 E2 E6
D10-SS01-010.0-07913 D4-SS01-002.0-070912 D4-SS01-011.4-070912 E2-SS01-002.0-070912 E2-SS01-011.0-070912 E6-SS01-001.0-07913

500-6548-7 500-6519-15 500-6519-16 500-6519-12 500-6519-13 500-6548-1
10 2 11.4 2 11 1

6548 6519 6519 6519 6519 6548
Soil Soil Soil Soil Soil Soil

9/13/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/13/2007

3.9 U 4.5 U 3.7 U 3.9 U 3.6 U 4.8 U
0.63 U 0.73 U 0.6 U 0.63 U 0.58 U 0.78 U
0.52 U 0.6 U 0.5 U 0.52 U 0.48 U 0.64 U
0.68 U 0.78 U 0.64 U 0.67 U 0.62 U 0.83 U
2.8 U 3.3 U 2.7 U 2.8 U 2.6 U 3.5 U

0.91 U 1.1 U 0.87 U 0.91 U 0.84 U 1.1 U
0.67 U 0.77 U 0.63 U 0.66 U 0.61 U 0.82 U
0.51 U 0.59 U 0.49 U 0.51 U 0.47 U 0.63 U
2.8 U 3.3 U 2.7 U 2.8 U 2.6 U 3.5 U

0.62 U 0.72 U 0.59 U 0.62 U 0.57 U 0.76 U
1.2 U 1.4 U 1.1 U 1.2 U 1.1 U 1.5 U

0.59 U 0.68 U 0.56 U 0.59 U 0.54 U 0.73 U
0.54 U 0.62 U 0.51 U 0.54 U 0.49 U 0.66 U
0.5 U 0.58 U 0.48 U 0.5 U 0.46 U 0.62 U
1.2 U 1.4 U 1.1 U 1.2 U 1.1 U 1.5 U
1.2 U 1.4 U 1.1 U 1.2 U 1.1 U 1.5 U
0.5 U 0.58 U 0.48 U 0.5 U 0.46 U 0.62 U

0.53 U 0.61 U 0.5 U 0.53 U 0.49 U 0.65 U
0.55 U 0.63 U 0.52 U 0.54 U 0.5 U 0.67 U
0.58 U 0.67 U 0.56 U 0.58 U 0.54 U 0.72 U
1.1 U 1.3 U 1 U 1.1 U 1 U 1.3 U

2 U 2.3 U 1.9 U 2 U 1.8 U 2.5 U
0.66 U 0.76 U 0.63 U 0.65 U 0.6 U 0.81 U
1.5 U 1.7 U 1.4 U 1.5 U 1.3 U 1.8 U

0.57 U 0.65 U 0.54 U 0.56 U 0.52 U 0.7 U
0.65 U 0.75 U 0.62 U 0.64 U 0.6 U 0.8 U
0.82 U 0.95 U 0.78 U 0.82 U 0.75 U 1 U
1.6 U 1.8 U 1.5 U 1.5 U 1.4 U 1.9 U

0.66 U 0.76 U 0.63 U 0.65 U 0.6 U 0.81 U
0.75 U 0.86 U 0.71 U 0.74 U 0.69 U 0.92 U
0.6 U 0.7 U 0.57 U 0.6 U 0.55 U 0.74 U

0.71 U 0.82 U 0.68 U 0.71 U 0.65 U 0.88 U
1.6 U 1.9 U 1.6 U 1.6 U 1.5 U 2 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

D10 D4 D4 E2 E2 E6
D10-SS01-010.0-07913 D4-SS01-002.0-070912 D4-SS01-011.4-070912 E2-SS01-002.0-070912 E2-SS01-011.0-070912 E6-SS01-001.0-07913

500-6548-7 500-6519-15 500-6519-16 500-6519-12 500-6519-13 500-6548-1
10 2 11.4 2 11 1

6548 6519 6519 6519 6519 6548
Soil Soil Soil Soil Soil Soil

9/13/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

D10 D4 D4 E2 E2 E6
D10-SS01-010.0-07913 D4-SS01-002.0-070912 D4-SS01-011.4-070912 E2-SS01-002.0-070912 E2-SS01-011.0-070912 E6-SS01-001.0-07913

500-6548-7 500-6519-15 500-6519-16 500-6519-12 500-6519-13 500-6548-1
10 2 11.4 2 11 1

6548 6519 6519 6519 6519 6548
Soil Soil Soil Soil Soil Soil

9/13/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

D10 D4 D4 E2 E2 E6
D10-SS01-010.0-07913 D4-SS01-002.0-070912 D4-SS01-011.4-070912 E2-SS01-002.0-070912 E2-SS01-011.0-070912 E6-SS01-001.0-07913

500-6548-7 500-6519-15 500-6519-16 500-6519-12 500-6519-13 500-6548-1
10 2 11.4 2 11 1

6548 6519 6519 6519 6519 6548
Soil Soil Soil Soil Soil Soil

9/13/2007 9/12/2007 9/12/2007 9/12/2007 9/12/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

E6 E8 E8 F10 F10 F10
E6-SS01-015.2-07913 E8-SS01-001.5-07913 E8-SS01-013.0-07913 F10-SS01-003.0-070913 F10-SS01-008.5-070913 F10-SS02-008.5-070913

500-6548-2 500-6548-4 500-6548-5 500-6547-14 500-6547-15 500-6547-16
15.2 1.5 13 3 8.5 8.5
6548 6548 6548 6547 6547 6547
Soil Soil Soil Soil Soil Soil

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007

4 U 4.4 U 3.8 U 4 U 5 U 6 U
0.64 U 0.71 U 0.61 U 0.65 U 0.8 U 0.97 U
0.53 U 0.59 U 0.51 U 0.53 U 0.66 U 0.8 U
0.69 U 0.76 U 0.66 U 0.69 U 0.85 U 1 U
2.9 U 3.2 U 2.8 U 2.9 U 3.6 U 4.4 U

0.93 U 1 U 0.89 U 0.93 U 1.2 U 1.4 U
0.68 U 0.75 U 0.65 U 0.68 U 0.84 U 1 U
0.52 U 0.58 U 0.5 U 0.52 U 0.65 U 0.79 U
2.9 U 3.2 U 2.8 U 2.9 U 3.6 U 4.4 U

0.63 U 0.7 U 0.61 U 0.64 U 0.79 U 0.96 U
1.2 U 1.3 U 1.2 U 1.2 U 1.5 U 1.8 U
0.6 U 0.67 U 0.58 U 0.61 U 0.75 U 0.91 U

0.55 U 0.61 U 0.53 U 0.55 U 0.68 U 0.83 U
0.51 U 0.57 U 0.49 U 0.51 U 0.64 U 0.77 U
1.2 U 1.3 U 1.2 U 1.2 U 1.5 U 1.8 U
1.2 U 1.3 U 1.2 U 1.2 U 15 16

0.51 U 0.57 U 0.49 U 0.51 U 0.64 U 0.77 U
0.54 U 0.6 U 0.52 U 0.54 U 0.67 U 0.82 U
0.56 U 0.62 U 0.53 U 0.56 U 0.69 U 0.84 U
0.6 U 0.66 U 0.57 U 0.6 U 0.74 U 0.9 U
1.1 U 1.2 U 1.1 U 1.1 U 1.4 U 1.7 U

2 U 2.3 U 2 U 2.1 U 2.5 U 3.1 U
0.67 U 0.74 U 0.64 U 0.67 U 0.83 U 1 U
1.5 U 1.7 U 1.4 U 1.5 U 1.8 U 2.2 U

0.58 U 0.64 U 0.55 U 0.58 U 0.72 U 0.87 U
0.66 U 0.73 U 0.63 U 0.66 U 0.82 U 1 U
0.84 U 0.93 U 0.8 U 0.84 U 220 220
1.6 U 1.8 U 1.5 U 1.6 U 2 U 2.4 U

0.67 U 0.74 U 0.64 U 0.67 U 0.83 U 1 U
0.76 U 0.85 U 0.73 U 0.77 U 0.95 U 1.2 U
0.61 U 0.68 U 0.59 U 0.62 U 42 42
0.73 U 0.8 U 0.69 U 0.73 U 0.9 U 1.1 U
1.7 U 1.9 U 1.6 U 1.7 U 2.1 U 2.5 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

E6 E8 E8 F10 F10 F10
E6-SS01-015.2-07913 E8-SS01-001.5-07913 E8-SS01-013.0-07913 F10-SS01-003.0-070913 F10-SS01-008.5-070913 F10-SS02-008.5-070913

500-6548-2 500-6548-4 500-6548-5 500-6547-14 500-6547-15 500-6547-16
15.2 1.5 13 3 8.5 8.5
6548 6548 6548 6547 6547 6547
Soil Soil Soil Soil Soil Soil

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

E6 E8 E8 F10 F10 F10
E6-SS01-015.2-07913 E8-SS01-001.5-07913 E8-SS01-013.0-07913 F10-SS01-003.0-070913 F10-SS01-008.5-070913 F10-SS02-008.5-070913

500-6548-2 500-6548-4 500-6548-5 500-6547-14 500-6547-15 500-6547-16
15.2 1.5 13 3 8.5 8.5
6548 6548 6548 6547 6547 6547
Soil Soil Soil Soil Soil Soil

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

E6 E8 E8 F10 F10 F10
E6-SS01-015.2-07913 E8-SS01-001.5-07913 E8-SS01-013.0-07913 F10-SS01-003.0-070913 F10-SS01-008.5-070913 F10-SS02-008.5-070913

500-6548-2 500-6548-4 500-6548-5 500-6547-14 500-6547-15 500-6547-16
15.2 1.5 13 3 8.5 8.5
6548 6548 6548 6547 6547 6547
Soil Soil Soil Soil Soil Soil

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

H10 H10 K10 K10 M10 M10
H10-SS01-006.4-070913 H10-SS01-103.5-070913 K10-SS01-002.5-070913 K10-SS01-006.0-070913 M10-SS01-003.0-070914 M10-SS01-004.9-070914

500-6547-9 500-6547-8 500-6547-10 500-6547-11 500-6582-4 500-6582-5
6.4 3.5 2.5 6 3 4.9

6547 6547 6547 6547 6582 6582
Soil Soil Soil Soil Soil Soil

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/14/2007 9/14/2007

4 U 4.3 U 5.2 U 5.5 U 4.6 U 5.1 U
0.64 U 0.68 U 0.83 U 0.89 U 0.74 U 0.82 U
0.53 U 0.57 U 0.68 U 0.73 U 0.61 U 0.67 U
0.69 U 0.73 U 0.89 U 0.95 U 0.79 U 0.88 U
2.9 U 3.1 U 3.7 U 4 U 3.3 U 3.7 U

0.93 U 0.99 U 1.2 U 1.3 U 1.1 U 1.2 U
0.68 U 0.72 U 0.88 U 0.94 U 0.78 U 0.86 U
0.52 U 0.56 U 0.67 U 0.72 U 0.6 U 0.66 U
2.9 U 3.1 U 3.7 U 4 U 3.3 U 3.7 U

0.63 U 0.67 U 0.82 U 0.87 U 0.73 U 0.81 U
1.2 U 1.3 U 1.6 U 1.7 U 1.4 U 1.5 U

0.61 U 0.64 U 0.78 U 0.84 U 0.69 U 0.77 U
0.55 U 0.59 U 0.71 U 0.76 U 0.63 U 0.7 U
0.51 U 0.55 U 0.66 U 0.71 U 0.59 U 0.65 U
1.2 U 1.3 U 1.6 U 1.7 U 1.4 U 1.5 U
1.2 U 1.3 U 1.6 U 1.7 U 6.9 1.5 U

0.51 U 0.55 U 0.66 U 0.71 U 0.59 U 0.65 U
0.54 U 0.58 U 0.7 U 0.75 U 0.62 U 0.69 U
0.56 U 0.6 U 0.72 U 0.77 U 0.64 U 0.71 U
0.6 U 0.63 U 0.77 U 0.82 U 0.68 U 0.76 U
1.1 U 1.2 U 1.4 U 1.5 U 1.3 U 1.4 U

2 U 2.2 U 2.6 U 2.8 U 2.3 U 2.6 U
0.67 U 0.71 U 0.87 U 0.93 U 0.77 U 0.85 U
1.5 U 1.6 U 1.9 U 2.1 U 1.7 U 1.9 U

0.58 U 0.61 U 0.75 U 0.8 U 0.66 U 0.73 U
0.66 U 0.7 U 0.85 U 0.91 U 0.76 U 0.84 U

56 0.89 U 27 180 150 61
1.6 U 1.7 U 2 U 2.2 U 1.8 U 2 U

0.67 U 0.71 U 0.87 U 0.93 U 0.77 U 0.85 U
0.76 U 0.81 U 0.99 U 1.1 U 0.88 U 0.97 U
7.4 0.65 U 0.79 U 0.85 U 22 0.78 U

0.73 U 0.77 U 0.94 U 1 U 0.83 U 0.92 U
1.7 U 1.8 U 2.2 U 2.3 U 1.9 U 2.1 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

H10 H10 K10 K10 M10 M10
H10-SS01-006.4-070913 H10-SS01-103.5-070913 K10-SS01-002.5-070913 K10-SS01-006.0-070913 M10-SS01-003.0-070914 M10-SS01-004.9-070914

500-6547-9 500-6547-8 500-6547-10 500-6547-11 500-6582-4 500-6582-5
6.4 3.5 2.5 6 3 4.9

6547 6547 6547 6547 6582 6582
Soil Soil Soil Soil Soil Soil

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/14/2007 9/14/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

H10 H10 K10 K10 M10 M10
H10-SS01-006.4-070913 H10-SS01-103.5-070913 K10-SS01-002.5-070913 K10-SS01-006.0-070913 M10-SS01-003.0-070914 M10-SS01-004.9-070914

500-6547-9 500-6547-8 500-6547-10 500-6547-11 500-6582-4 500-6582-5
6.4 3.5 2.5 6 3 4.9

6547 6547 6547 6547 6582 6582
Soil Soil Soil Soil Soil Soil

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/14/2007 9/14/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

H10 H10 K10 K10 M10 M10
H10-SS01-006.4-070913 H10-SS01-103.5-070913 K10-SS01-002.5-070913 K10-SS01-006.0-070913 M10-SS01-003.0-070914 M10-SS01-004.9-070914

500-6547-9 500-6547-8 500-6547-10 500-6547-11 500-6582-4 500-6582-5
6.4 3.5 2.5 6 3 4.9

6547 6547 6547 6547 6582 6582
Soil Soil Soil Soil Soil Soil

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/14/2007 9/14/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

M10 MC02 MC02 MC03 MC03 MC04
M10-SS02-004.9-070914 MC02-SS01-000.6-080621MC02-SS01-002.7-080621MC03-SS01-000.7-080621MC03-SS01-005.0-080621MC04-SS01-001.3-080621

500-6582-8 500-12177-7 500-12177-8 500-12177-1 500-12177-2 500-12177-6
4.9 0.6 2.7 0.7 5 1.3

6582 12177 12177 12177 12177 12177
Soil Soil Soil Soil Soil Soil

9/14/2007 6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008

5.1 U 1.8 U 2.5 U 11 U 1.7 U 1.7 U
0.82 U 0.79 U 1.1 U 0.96 U 0.75 U 0.74 U
0.68 U 0.72 U 1 U 0.88 U 0.69 U 0.68 U
0.88 U 0.92 U 1.3 U 1.1 U 0.88 U 0.87 U
3.7 U 2 U 2.9 U 2.5 U 1.9 U 1.9 U
1.2 U 0.87 U 1.2 U 3 J 0.83 U 0.82 U

0.86 U 0.87 U 1.2 U 1.1 U 0.83 U 0.82 U
0.66 U 0.63 U 0.9 U 0.77 U 0.6 U 0.59 U
3.7 U 1.1 U 1.6 U 1.4 U 1.1 U 1 U

0.81 U 0.91 U 1.3 U 1.1 U 0.86 U 0.85 U
1.5 U 1.5 U 2.1 U 1.8 U 1.4 U 1.4 U

0.77 U 0.77 U 1.1 U 0.94 U 0.73 U 0.72 U
0.7 U 0.89 U 1.3 U 1.1 U 0.85 U 0.84 U

0.65 U 1 U 1.5 U 1.2 U 0.97 U 0.96 U
1.5 U 0.81 U 1.2 U 1 U 0.78 U 0.77 U
1.5 U 3.5 J 2.5 U 2.1 U 1.7 U 1.7 U

0.65 U 0.87 U 1.2 U 1.1 U 0.83 U 0.82 U
0.69 U 0.74 U 1.1 U 0.9 U 0.71 U 0.7 U
0.71 U 0.89 U 1.3 U 1.1 U 0.85 U 0.84 U
0.76 U 0.66 U 0.94 U 0.8 U 0.63 U 0.62 U
1.4 U 1.1 U 1.6 U 1.4 U 1.1 U 1 U
2.6 U 1.7 U 2.4 U 2 U 1.6 U 1.6 U

0.85 U 1.4 U 2 U 1.7 U 1.3 U 1.3 U
1.9 U 0.72 U 1 U 0.88 U 0.69 U 0.68 U

0.73 U 0.69 U 1 U 0.85 U 0.66 U 0.65 U
0.84 U 1.1 U 1.6 U 1.4 U 1.1 U 1 U
100 25 9.4 53 3.9 J 6.7

2 U 0.81 U 7.9 1 U 0.78 U 0.77 U
0.85 U 0.82 U 1.2 U 1 U 0.79 U 0.78 U
0.97 U 1.7 U 2.4 U 2 U 1.6 U 1.6 U
0.78 U 3.3 J 1.3 U 5.2 J 0.85 U 0.84 U
0.92 U 1.3 U 1.9 U 1.6 U 1.2 U 1.2 U
2.1 U 1.4 U 2 U 1.7 U 1.3 U 1.3 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

M10 MC02 MC02 MC03 MC03 MC04
M10-SS02-004.9-070914 MC02-SS01-000.6-080621MC02-SS01-002.7-080621MC03-SS01-000.7-080621MC03-SS01-005.0-080621MC04-SS01-001.3-080621

500-6582-8 500-12177-7 500-12177-8 500-12177-1 500-12177-2 500-12177-6
4.9 0.6 2.7 0.7 5 1.3

6582 12177 12177 12177 12177 12177
Soil Soil Soil Soil Soil Soil

9/14/2007 6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008

NA NA NA NA NA 4.8 U
NA NA NA NA NA 4 U
NA NA NA NA NA 4.4 U
NA NA NA NA NA 4.8 U
NA NA NA NA NA 3.5 U
NA NA NA NA NA 8.3 U
NA NA NA NA NA 6.5 U
NA NA NA NA NA 8 U
NA NA NA NA NA 23 U
NA NA NA NA NA 25 U
NA NA NA NA NA 32 U
NA NA NA NA NA 15 U
NA NA NA NA NA 17 U
NA NA NA NA NA 14 U
NA NA NA NA NA 92 U
NA NA NA NA NA 150 U
NA NA NA NA NA 17 U
NA NA NA NA NA 33 U
NA NA NA NA NA 16 U
NA NA NA NA NA 5.9 U
NA NA NA NA NA 4.6 U
NA NA NA NA NA 14 U
NA NA NA NA NA 19 U
NA NA NA NA NA 20 U
NA NA NA NA NA 21 U
NA NA NA NA NA 55 U
NA NA NA NA NA 40 U
NA NA NA NA NA 19 U
NA NA NA NA NA 69 U
NA NA NA NA NA 15 U
NA NA NA NA NA 15 U
NA NA NA NA NA 17 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

M10 MC02 MC02 MC03 MC03 MC04
M10-SS02-004.9-070914 MC02-SS01-000.6-080621MC02-SS01-002.7-080621MC03-SS01-000.7-080621MC03-SS01-005.0-080621MC04-SS01-001.3-080621

500-6582-8 500-12177-7 500-12177-8 500-12177-1 500-12177-2 500-12177-6
4.9 0.6 2.7 0.7 5 1.3

6582 12177 12177 12177 12177 12177
Soil Soil Soil Soil Soil Soil

9/14/2007 6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008

NA NA NA NA NA 46 U
NA NA NA NA NA 210 U
NA NA NA NA NA 20 U
NA NA NA NA NA 20 U
NA NA NA NA NA 4.9 U
NA NA NA NA NA 4 U
NA NA NA NA NA 5.4 U
NA NA NA NA NA 22 U
NA NA NA NA NA 130 U
NA NA NA NA NA 20 U
NA NA NA NA NA 4.9 U
NA NA NA NA NA 15 U
NA NA NA NA NA 21 U
NA NA NA NA NA 37 U
NA NA NA NA NA 35 U
NA NA NA NA NA 3.9 U
NA NA NA NA NA 21 U
NA NA NA NA NA 74 U
NA NA NA NA NA 81 U
NA NA NA NA NA 6.9 U
NA NA NA NA NA 46 U
NA NA NA NA NA 66 U
NA NA NA NA NA 26 U
NA NA NA NA NA 11 U
NA NA NA NA NA 20 U
NA NA NA NA NA 140 U
NA NA NA NA NA 3.3 U
NA NA NA NA NA 33 U
NA NA NA NA NA 4.4 U
NA NA NA NA NA 19 U
NA NA NA NA NA 53 U
NA NA NA NA NA 38 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

M10 MC02 MC02 MC03 MC03 MC04
M10-SS02-004.9-070914 MC02-SS01-000.6-080621MC02-SS01-002.7-080621MC03-SS01-000.7-080621MC03-SS01-005.0-080621MC04-SS01-001.3-080621

500-6582-8 500-12177-7 500-12177-8 500-12177-1 500-12177-2 500-12177-6
4.9 0.6 2.7 0.7 5 1.3

6582 12177 12177 12177 12177 12177
Soil Soil Soil Soil Soil Soil

9/14/2007 6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008

NA NA NA NA NA 7.5 J+
NA NA NA NA NA 54 J+
NA NA NA NA NA 18 +
NA NA NA NA NA 3.2 U
NA NA NA NA NA 3.2 U
NA NA NA NA NA 5.1 U
NA NA NA NA NA 4.1 U
NA NA NA NA NA 1.7 U
NA NA NA NA NA 2.6 U
NA NA NA NA NA 3 U
NA NA NA NA NA 3.7 J+
NA NA NA NA NA 3.9 U
NA NA NA NA NA 32 +
NA NA NA NA NA 13 +
NA NA NA NA NA 3.4 U
NA NA NA NA NA 17 +
NA NA NA NA NA 1.7 U
NA NA NA NA NA 1.3 U
NA NA NA NA NA 2 U
NA NA NA NA NA 2.7 U
NA NA NA NA NA 17 U

NA NA NA NA NA 8 U
NA NA NA NA NA 10 U
NA NA NA NA NA 6.9 U
NA NA NA NA NA 11 U
NA NA NA NA NA 9.6 U
NA NA NA NA NA 6.7 U
NA NA NA NA NA 6.9 U

NA NA NA NA NA 5.1
NA NA NA NA NA 120
NA NA NA NA NA 0.036 U
NA NA NA NA NA 15
NA NA NA NA NA 7
NA NA NA NA NA 27
NA NA NA NA NA 0.42 U
NA NA NA NA NA 0.11 U
NA NA NA NA NA 19
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

MC05 MC05 MC1 MC4 MC5 N12
MC05-SS01-001.3-080621MC05-SS02-009.0-080621MC1-SS01-000.8-080621 MC4-SS01-006.6-080621 MC5-SS01-009.0-080621 N12-SS01-001.0-070911

500-12177-9 500-12177-10 500-12177-4 500-12177-3 500-12177-5 500-6487-13
1.3 9 0.8 6.6 9 1

12177 12177 12177 12177 12177 6487
Soil Soil Soil Soil Soil Soil

6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008 9/11/2007

1.7 U 2.4 U 2.1 U 8900 R 2.7 U 4.2 U
1.1 U 0.93 U 400 U 1.2 U 0.67 U

0.68 U 0.98 U 0.85 U 1200 U 1.1 U 0.55 U
0.88 U 1.3 U 1.1 U 2100 U 1.4 U 0.72 U
1.9 U 2.8 U 2.4 U 1800 U 3.1 U 3 U

0.82 U 1.2 U 1 U 870 U 1.3 U 0.97 U
1.2 U 1 U 1400 U 1.3 U 0.71 U

0.6 U 0.85 U 0.74 U 1200 U 0.97 U 0.54 U
1.1 U 1.5 U 1.3 U 1800 U 1.7 U 3 U

0.86 U 1.2 U 1.1 U 900 U 1.4 U 0.66 U
1.4 U 2 U 1.8 U 2000 U 2.3 U 1.3 U

0.73 U 1 U 0.91 U 1300 U 1.2 U 0.63 U
0.84 U 1.2 U 1.1 U 1200 U 1.4 U 0.57 U

1.4 U 1.2 U 1500 U 1.6 U 0.53 U
0.77 U 1.1 U 0.96 U 1500 U 1.3 U 1.3 U
1.7 U 2.4 U 2.1 U 2000 U 2.7 U 1.3 U

0.82 U 1.2 U 1 U 1500 U 1.3 U 0.53 U
0.7 U 1 U 0.88 U 1200 U 1.1 U 0.56 U

0.84 U 1.2 U 1.1 U 1000 U 1.4 U 0.58 U
0.62 U 0.89 U 0.78 U 660 U 1 U 0.62 U
1.1 U 1.5 U 1.3 U 2300 U 1.7 U 1.2 U
1.6 U 2.3 U 2 U 4400 U 2.6 U 2.1 U
1.3 U 1.9 U 1.6 U 2100 U 2.1 U 0.7 U

0.68 U 0.98 U 0.85 U 1200 U 1.1 U 1.6 U
0.66 U 0.94 U 0.82 U 1000 U 1.1 U 0.6 U
1.1 U 1.5 U 1.3 UJ 1700 U 1.7 U 0.69 U
3.9 J 230 9.3 290000 140 5.1

0.77 U 1.1 U 0.96 U 490 U 1.3 U 1.6 U
1.1 U 0.97 U 1500 U 1.3 U 0.7 U

1.6 U 2.3 U 2 U 2100 U 2.6 U 0.8 U
0.84 U 1.2 U 1.1 U 1000 U 1.4 U 0.64 U
1.2 U 1.8 U 1.5 U 1100 U 2 U 0.76 U
1.3 U 1.9 U 1.6 U 1000 U 2.1 U 1.7 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

MC05 MC05 MC1 MC4 MC5 N12
MC05-SS01-001.3-080621MC05-SS02-009.0-080621MC1-SS01-000.8-080621 MC4-SS01-006.6-080621 MC5-SS01-009.0-080621 N12-SS01-001.0-070911

500-12177-9 500-12177-10 500-12177-4 500-12177-3 500-12177-5 500-6487-13
1.3 9 0.8 6.6 9 1

12177 12177 12177 12177 12177 6487
Soil Soil Soil Soil Soil Soil

6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008 9/11/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

MC05 MC05 MC1 MC4 MC5 N12
MC05-SS01-001.3-080621MC05-SS02-009.0-080621MC1-SS01-000.8-080621 MC4-SS01-006.6-080621 MC5-SS01-009.0-080621 N12-SS01-001.0-070911

500-12177-9 500-12177-10 500-12177-4 500-12177-3 500-12177-5 500-6487-13
1.3 9 0.8 6.6 9 1

12177 12177 12177 12177 12177 6487
Soil Soil Soil Soil Soil Soil

6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008 9/11/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

MC05 MC05 MC1 MC4 MC5 N12
MC05-SS01-001.3-080621MC05-SS02-009.0-080621MC1-SS01-000.8-080621 MC4-SS01-006.6-080621 MC5-SS01-009.0-080621 N12-SS01-001.0-070911

500-12177-9 500-12177-10 500-12177-4 500-12177-3 500-12177-5 500-6487-13
1.3 9 0.8 6.6 9 1

12177 12177 12177 12177 12177 6487
Soil Soil Soil Soil Soil Soil

6/21/2008 6/21/2008 6/21/2008 6/21/2008 6/21/2008 9/11/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

PARSONS Page 28 of 76 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

N12 P10 P10 P12 P12 P14
N12-SS01-002.0-070911 P10-SS01-002.5-070914 P10-SS01-005.3-070914 P12-SS01-000.5-070911 P12-SS01-002.0-070911 P14-SS01-000.0-070911

500-6487-14 500-6582-6 500-6582-7 500-6487-12 500-6487-11 500-6487-10
2 2.5 5.3 0.5 2 0

6487 6582 6582 6487 6487 6487
Soil Soil Soil Soil Soil Soil

9/11/2007 9/14/2007 9/14/2007 9/11/2007 9/11/2007 9/11/2007

4.8 U 5.6 U 4.2 U 4.7 U 4.8 U 55 U
0.77 U 0.9 U 0.68 U 0.76 U 0.77 U 4 U
0.64 U 0.75 U 0.56 U 0.63 U 0.64 U 7.6 U
0.83 U 0.97 U 0.73 U 0.82 U 0.83 U 16 U
3.5 U 4.1 U 3 U 3.4 U 3.5 U 44 U
1.1 U 1.3 U 0.98 U 1.1 U 1.1 U 8.1 U

0.82 U 0.95 U 0.72 U 0.8 U 0.81 U 27 U
0.63 U 0.73 U 0.55 U 0.62 U 0.62 U 11 U
3.5 U 4.1 U 3 U 3.4 U 3.5 U 17 U

0.76 U 0.89 U 0.67 U 0.75 U 0.76 U 9 U
1.5 U 1.7 U 1.3 U 1.4 U 1.5 U 18 U

0.73 U 0.85 U 0.64 U 0.72 U 0.73 U 12 U
0.66 U 0.77 U 0.58 U 0.65 U 0.66 U 9 U
0.62 U 0.72 U 0.54 U 0.61 U 0.61 U 11 U
1.5 U 1.7 U 1.3 U 1.4 U 1.5 U 12 U
5.9 1.7 U 1.3 U 1.4 U 1.5 U 17 U

0.62 U 0.72 U 0.54 U 0.61 U 0.61 U 12 U
0.65 U 0.76 U 0.57 U 0.64 U 0.65 U 8.5 U
0.67 U 0.78 U 0.59 U 0.66 U 0.67 U 17 U
0.72 U 0.84 U 0.63 U 0.71 U 0.71 U 7.6 U
1.3 U 1.6 U 1.2 U 1.3 U 1.3 U 55 U
2.5 U 2.9 U 2.2 U 2.4 U 2.5 U 50 U

0.81 U 0.94 U 0.71 U 0.79 U 0.8 U 57 U
1.8 U 2.1 U 1.6 U 1.8 U 1.8 U 27 U

0.69 U 0.81 U 0.61 U 0.68 U 0.69 U 14 U
0.8 U 0.93 U 0.7 U 0.78 UJ 0.79 U 12 U
260 53 110 140 6.5 920
1.9 U 2.2 U 1.7 U 1.9 U 1.9 U 5.4 U

0.81 U 0.94 U 0.71 U 0.79 U 0.8 U 7.2 U
0.92 U 1.1 U 0.81 U 0.9 U 0.91 U 15 U

17 21 5 0.73 U 0.74 U 9.9 U
0.87 U 1 U 0.77 U 0.86 U 0.87 U 11 U

2 U 2.4 U 1.8 U 2 U 2 U 19 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

N12 P10 P10 P12 P12 P14
N12-SS01-002.0-070911 P10-SS01-002.5-070914 P10-SS01-005.3-070914 P12-SS01-000.5-070911 P12-SS01-002.0-070911 P14-SS01-000.0-070911

500-6487-14 500-6582-6 500-6582-7 500-6487-12 500-6487-11 500-6487-10
2 2.5 5.3 0.5 2 0

6487 6582 6582 6487 6487 6487
Soil Soil Soil Soil Soil Soil

9/11/2007 9/14/2007 9/14/2007 9/11/2007 9/11/2007 9/11/2007

NA NA NA NA NA 7.5 U
NA NA NA NA NA 11 U
NA NA NA NA NA 13 U
NA NA NA NA NA 5.8 U
NA NA NA NA NA 8.6 U
NA NA NA NA NA 11 U
NA NA NA NA NA 6.1 U
NA NA NA NA NA 7.9 U
NA NA NA NA NA 38 U
NA NA NA NA NA 50 U
NA NA NA NA NA 50 U
NA NA NA NA NA 45 U
NA NA NA NA NA 51 U
NA NA NA NA NA 46 U
NA NA NA NA NA 110 U
NA NA NA NA NA 180 U
NA NA NA NA NA 40 U
NA NA NA NA NA 47 U
NA NA NA NA NA 42 U
NA NA NA NA NA 9.4 U
NA NA NA NA NA 19 U
NA NA NA NA NA 36 U
NA NA NA NA NA 38 U
NA NA NA NA NA 35 U
NA NA NA NA NA 42 U
NA NA NA NA NA 42 U
NA NA NA NA NA 80 U
NA NA NA NA NA 47 U
NA NA NA NA NA 80 U
NA NA NA NA NA 41 U
NA NA NA NA NA 47 U
NA NA NA NA NA 47 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

N12 P10 P10 P12 P12 P14
N12-SS01-002.0-070911 P10-SS01-002.5-070914 P10-SS01-005.3-070914 P12-SS01-000.5-070911 P12-SS01-002.0-070911 P14-SS01-000.0-070911

500-6487-14 500-6582-6 500-6582-7 500-6487-12 500-6487-11 500-6487-10
2 2.5 5.3 0.5 2 0

6487 6582 6582 6487 6487 6487
Soil Soil Soil Soil Soil Soil

9/11/2007 9/14/2007 9/14/2007 9/11/2007 9/11/2007 9/11/2007

NA NA NA NA NA 140 U
NA NA NA NA NA 520 U
NA NA NA NA NA 59 U
NA NA NA NA NA 51 U
NA NA NA NA NA 14 U
NA NA NA NA NA 7.9 U
NA NA NA NA NA 7.8 U
NA NA NA NA NA 39 U
NA NA NA NA NA 190 U
NA NA NA NA NA 40 U
NA NA NA NA NA 20 U
NA NA NA NA NA 43 U
NA NA NA NA NA 44 U
NA NA NA NA NA 50 U
NA NA NA NA NA 64 U
NA NA NA NA NA 7.1 U
NA NA NA NA NA 52 U
NA NA NA NA NA 160 U
NA NA NA NA NA 72 U
NA NA NA NA NA 9.5 U
NA NA NA NA NA 100 U
NA NA NA NA NA 130 U
NA NA NA NA NA 48 U
NA NA NA NA NA 42 U
NA NA NA NA NA 44 U
NA NA NA NA NA 250 U
NA NA NA NA NA 11 U
NA NA NA NA NA 47 U
NA NA NA NA NA 8.5 U
NA NA NA NA NA 41 U
NA NA NA NA NA 110 U
NA NA NA NA NA 77 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

N12 P10 P10 P12 P12 P14
N12-SS01-002.0-070911 P10-SS01-002.5-070914 P10-SS01-005.3-070914 P12-SS01-000.5-070911 P12-SS01-002.0-070911 P14-SS01-000.0-070911

500-6487-14 500-6582-6 500-6582-7 500-6487-12 500-6487-11 500-6487-10
2 2.5 5.3 0.5 2 0

6487 6582 6582 6487 6487 6487
Soil Soil Soil Soil Soil Soil

9/11/2007 9/14/2007 9/14/2007 9/11/2007 9/11/2007 9/11/2007

NA NA NA NA NA 0.58 U
NA NA NA NA NA 0.36 U
NA NA NA NA NA 0.33 U
NA NA NA NA NA 0.62 U
NA NA NA NA NA 0.62 U
NA NA NA NA NA 1 U
NA NA NA NA NA 0.81 U
NA NA NA NA NA 0.33 U
NA NA NA NA NA 0.5 U
NA NA NA NA NA 0.59 U
NA NA NA NA NA 0.36 U
NA NA NA NA NA 0.78 U
NA NA NA NA NA 0.38 U
NA NA NA NA NA 0.18 U
NA NA NA NA NA 0.68 U
NA NA NA NA NA 0.69 U
NA NA NA NA NA 0.33 U
NA NA NA NA NA 0.25 U
NA NA NA NA NA 0.39 U
NA NA NA NA NA 0.54 U
NA NA NA NA NA 3.3 U

NA NA NA NA NA 6.1 U
NA NA NA NA NA 5 U
NA NA NA NA NA 4.9 U
NA NA NA NA NA 5.4 U
NA NA NA NA NA 3.9 U
NA NA NA NA NA 4 U
NA NA NA NA NA 3.6 U

NA NA NA NA NA 0.5 J
NA NA NA NA NA 20
NA NA NA NA NA 0.084 J
NA NA NA NA NA 3.2
NA NA NA NA NA 0.34 J
NA NA NA NA NA 5.9 U
NA NA NA NA NA 0.42 U
NA NA NA NA NA 0.11 U
NA NA NA NA NA 2 J
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

P14 P15 P15 P15 P16 P16
P14-SS01-003.0-070911 P15-SS01-000.5-070911 P15-SS01-002.5-070911 P15-SS02-000.5-070911 P16-SS01-000.5-070911 P16-SS01-002.5-070911

500-6487-7 500-6487-5 500-6487-4 500-6487-3 500-6487-6 500-6487-9
3 0.5 2.5 0.5 0.5 2.5

6487 6487 6487 6487 6487 6487
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007

4 U 3.9 U 59 U 4.1 UJ 63 U 59 U
0.65 U 0.63 U 4.2 U 0.66 UJ 4.5 U 4.2 U
0.53 U 0.52 U 8.2 U 0.55 UJ 8.7 U 8.2 U
0.69 U 0.67 U 17 U 0.71 U 18 U 17 U
2.9 U 2.8 U 47 U 3 UJ 49 U 47 U

0.94 U 0.91 U 8.6 U 0.96 UJ 9.2 U 8.7 U
0.68 U 0.66 U 28 U 0.7 UJ 30 U 28 U
0.52 U 0.51 U 12 U 0.54 U 12 U 12 U
2.9 U 2.8 U 18 U 3 UJ 19 U 18 U

0.64 U 0.62 U 9.6 U 0.65 UJ 10 U 9.6 U
1.2 U 1.2 U 20 U 1.2 UJ 21 U 20 U

0.61 U 0.59 U 12 U 0.62 U 13 U 13 U
0.55 U 0.54 U 9.6 U 0.57 UJ 10 U 9.6 U
0.52 U 0.5 U 12 U 0.53 UJ 13 U 12 U
1.2 U 1.2 U 13 U 1.2 UJ 14 U 13 U
1.2 U 1.2 U 18 U 1.2 UJ 79 J 18 U

0.52 U 0.5 U 12 U 0.53 UJ 13 U 13 U
0.54 U 0.53 U 9.1 U 0.56 UJ 9.7 U 9.2 U
0.56 U 0.54 U 18 U 0.58 UJ 19 U 18 U
0.6 U 0.58 U 8.2 U 0.62 U 8.7 U 8.2 U
1.1 U 1.1 U 59 U 1.2 U 63 U 59 U
2.1 U 2 U 53 U 2.1 UJ 57 U 54 U

0.67 U 0.65 U 61 U 0.69 UJ 65 U 61 U
1.5 U 1.5 U 28 U 1.5 UJ 30 U 28 U

0.58 U 0.56 U 15 U 0.6 U 16 U 15 U
0.66 U 0.64 U 13 U 0.68 U 14 U 13 U
0.84 U 48 2200 63 15000 1700
1.6 U 1.5 U 5.8 U 1.6 UJ 6.1 U 5.8 U

0.67 U 0.65 U 7.7 U 0.69 UJ 8.2 U 7.7 U
0.77 U 0.74 U 16 U 0.79 UJ 17 U 16 U
0.62 U 0.6 U 11 U 0.63 UJ 100 11 U
0.73 U 0.71 U 12 U 0.75 UJ 13 U 12 U
1.7 U 1.6 U 21 U 1.7 U 22 U 21 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

P14 P15 P15 P15 P16 P16
P14-SS01-003.0-070911 P15-SS01-000.5-070911 P15-SS01-002.5-070911 P15-SS02-000.5-070911 P16-SS01-000.5-070911 P16-SS01-002.5-070911

500-6487-7 500-6487-5 500-6487-4 500-6487-3 500-6487-6 500-6487-9
3 0.5 2.5 0.5 0.5 2.5

6487 6487 6487 6487 6487 6487
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007

7.4 UJ NA NA NA NA 7.4 U
11 UJ NA NA NA NA 11 U
12 U NA NA NA NA 12 U
17 J NA NA NA NA 31 J
22 J NA NA NA NA 36
39 NA NA NA NA 61
18 J NA NA NA NA 21 J
16 J NA NA NA NA 18 J
38 U NA NA NA NA 38 U
49 U NA NA NA NA 49 U
50 U NA NA NA NA 50 U
44 U NA NA NA NA 45 U
50 U NA NA NA NA 50 U
45 UJ NA NA NA NA 46 U

110 U NA NA NA NA 110 U
170 U NA NA NA NA 170 U
39 UJ NA NA NA NA 39 U
46 U NA NA NA NA 47 U
41 U NA NA NA NA 41 U
31 J NA NA NA NA 43
19 U NA NA NA NA 19 U
36 U NA NA NA NA 36 U
37 U NA NA NA NA 38 U
35 U NA NA NA NA 35 U
41 U NA NA NA NA 41 U
42 U NA NA NA NA 42 U
79 U NA NA NA NA 79 U
46 UJ NA NA NA NA 46 U
79 U NA NA NA NA 79 U
40 UJ NA NA NA NA 40 U
46 UJ NA NA NA NA 46 U
47 U NA NA NA NA 47 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

P14 P15 P15 P15 P16 P16
P14-SS01-003.0-070911 P15-SS01-000.5-070911 P15-SS01-002.5-070911 P15-SS02-000.5-070911 P16-SS01-000.5-070911 P16-SS01-002.5-070911

500-6487-7 500-6487-5 500-6487-4 500-6487-3 500-6487-6 500-6487-9
3 0.5 2.5 0.5 0.5 2.5

6487 6487 6487 6487 6487 6487
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007

140 UJ NA NA NA NA 140 U
510 U NA NA NA NA 520 U
59 U NA NA NA NA 59 U
50 U NA NA NA NA 50 U
50 NA NA NA NA 64

7.8 U NA NA NA NA 7.9 U
7.7 U NA NA NA NA 7.8 U
38 U NA NA NA NA 39 U

190 U NA NA NA NA 190 U
39 U NA NA NA NA 40 U
19 U NA NA NA NA 20 U
43 UJ NA NA NA NA 43 U
44 U NA NA NA NA 44 U
50 U NA NA NA NA 50 U
63 U NA NA NA NA 63 U
7 U NA NA NA NA 7 U

52 U NA NA NA NA 52 U
160 U NA NA NA NA 160 U
71 U NA NA NA NA 72 U

9.3 U NA NA NA NA 9.4 U
99 U NA NA NA NA 99 U

120 U NA NA NA NA 120 U
48 U NA NA NA NA 48 U
41 UJ NA NA NA NA 41 U
43 U NA NA NA NA 43 U

250 U NA NA NA NA 250 U
19 J NA NA NA NA 14 J
47 U NA NA NA NA 47 U
41 NA NA NA NA 50
41 U NA NA NA NA 41 U

110 U NA NA NA NA 110 U
76 U NA NA NA NA 77 U

PARSONS Page 35 of 76 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

P14 P15 P15 P15 P16 P16
P14-SS01-003.0-070911 P15-SS01-000.5-070911 P15-SS01-002.5-070911 P15-SS02-000.5-070911 P16-SS01-000.5-070911 P16-SS01-002.5-070911

500-6487-7 500-6487-5 500-6487-4 500-6487-3 500-6487-6 500-6487-9
3 0.5 2.5 0.5 0.5 2.5

6487 6487 6487 6487 6487 6487
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007

0.57 U NA NA NA NA 0.56 U
0.36 U NA NA NA NA 0.35 U
0.32 U NA NA NA NA 0.32 U
0.62 U NA NA NA NA 0.6 U
0.62 U NA NA NA NA 0.6 U
0.99 U NA NA NA NA 0.97 U
0.8 U NA NA NA NA 0.78 U

0.32 U NA NA NA NA 0.32 U
0.5 U NA NA NA NA 0.49 U

0.58 U NA NA NA NA 0.57 U
0.36 U NA NA NA NA 0.35 U
0.77 U NA NA NA NA 0.75 U
0.38 U NA NA NA NA 0.37 U
0.17 U NA NA NA NA 0.17 U
0.67 U NA NA NA NA 0.66 U
0.68 U NA NA NA NA 0.67 U
0.32 U NA NA NA NA 0.32 U
0.25 U NA NA NA NA 0.24 U
0.39 U NA NA NA NA 0.38 U
0.53 U NA NA NA NA 0.52 U
3.2 U NA NA NA NA 3.2 U

6 U NA NA NA NA 5.9 U
5 U NA NA NA NA 4.9 U

4.9 U NA NA NA NA 4.8 U
5.3 U NA NA NA NA 5.2 U
3.9 U NA NA NA NA 3.8 U

4 U NA NA NA NA 32
3.6 U NA NA NA NA 3.5 U

1.4 NA NA NA NA 3.3
23 NA NA NA NA 53

0.22 NA NA NA NA 0.3
5.6 NA NA NA NA 7
2.1 NA NA NA NA 4.8
6.6 J NA NA NA NA 9.3 J

0.39 U NA NA NA NA 0.36 U
0.1 U NA NA NA NA 0.1 J
5.8 NA NA NA NA 29
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

P16 P6 P6 P8 P8 Q13
P16-SS02-002.5-070911 P6-SS01-000.5-070911 P6-SS01-012.0-070911 P8-SS01-000.5-070911 P8-SS01-006.0-070911 Q13-SS01-000.5-070910

500-6487-8 500-6489-8 500-6489-9 500-6489-7 500-6489-6 500-6458-3
2.5 0.5 12 0.5 6 0.5

6487 6489 6489 6489 6489 6458
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/10/2007

65 U 3.9 U 5.1 U 4.9 U 6.3 U 67 U
4.7 U 0.63 U 0.82 U 0.79 U 1 U 4.8 U

9 U 0.52 U 0.68 U 0.65 U 0.84 U 9.2 U
19 U 0.67 U 0.88 U 0.85 U 1.1 U 19 U
52 U 2.8 U 3.7 U 3.6 U 4.6 U 53 U

9.6 U 0.91 U 1.2 U 1.1 U 1.5 U 9.8 U
31 U 0.66 U 0.87 U 0.84 U 1.1 U 32 U
13 U 0.51 U 0.66 U 0.64 U 0.82 U 13 U
20 U 2.8 U 3.7 U 3.6 U 4.6 U 21 U
11 U 0.62 U 0.81 U 0.78 U 1 U 11 U
22 U 1.2 U 1.5 U 1.5 U 1.9 U 22 U
14 U 0.59 U 0.77 U 0.75 U 0.95 U 14 U
11 U 0.54 U 0.7 U 0.68 U 0.87 U 11 U
13 U 0.5 U 0.65 U 0.63 U 0.81 U 14 U
14 U 1.2 U 1.5 U 1.5 U 1.9 U 15 U
87 J 1.2 U 1.5 U 1.5 U 1.9 U 21 U
14 U 0.5 U 0.65 U 0.63 U 0.81 U 14 U
10 U 0.53 U 0.69 U 0.67 U 0.85 U 10 U
20 U 0.54 U 0.71 U 0.69 U 0.88 U 20 U
9 U 0.58 U 0.76 U 0.73 U 0.94 U 9.2 U

65 U 1.1 U 1.4 U 1.4 U 1.8 U 67 U
59 U 2 U 2.6 U 2.5 U 3.2 U 60 U
68 U 0.65 U 0.85 U 0.83 U 1.1 U 69 U
31 U 1.5 U 1.9 U 1.8 U 2.4 U 32 U
17 U 0.56 U 0.74 U 0.71 U 0.91 U 17 U
14 U 0.64 U 0.84 U 0.81 U 1 U 15 U

23000 0.82 U 1.1 U 1 U 11 2100
6.4 U 1.5 U 2 U 2 U 2.5 U 6.5 U
8.5 U 0.65 U 0.85 U 0.83 U 1.1 U 8.7 U
18 U 0.74 U 0.97 U 0.94 U 1.2 U 18 U

140 0.6 U 0.78 U 0.76 U 0.97 U 12 U
13 U 0.71 U 0.92 U 0.9 U 1.1 U 14 U
23 U 1.6 U 2.1 U 2.1 U 2.6 U 23 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

P16 P6 P6 P8 P8 Q13
P16-SS02-002.5-070911 P6-SS01-000.5-070911 P6-SS01-012.0-070911 P8-SS01-000.5-070911 P8-SS01-006.0-070911 Q13-SS01-000.5-070910

500-6487-8 500-6489-8 500-6489-9 500-6489-7 500-6489-6 500-6458-3
2.5 0.5 12 0.5 6 0.5

6487 6489 6489 6489 6489 6458
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/10/2007

7.6 U NA NA NA NA NA
11 U NA NA NA NA NA
13 U NA NA NA NA NA

8.5 J NA NA NA NA NA
8.7 U NA NA NA NA NA
21 J NA NA NA NA NA

6.2 U NA NA NA NA NA
8.1 U NA NA NA NA NA
39 U NA NA NA NA NA
51 U NA NA NA NA NA
51 U NA NA NA NA NA
46 U NA NA NA NA NA
52 U NA NA NA NA NA
47 U NA NA NA NA NA

110 U NA NA NA NA NA
180 U NA NA NA NA NA
40 U NA NA NA NA NA
48 U NA NA NA NA NA
42 U NA NA NA NA NA
16 J NA NA NA NA NA
20 U NA NA NA NA NA
37 U NA NA NA NA NA
39 U NA NA NA NA NA
36 U NA NA NA NA NA
42 U NA NA NA NA NA
43 U NA NA NA NA NA
81 U NA NA NA NA NA
47 U NA NA NA NA NA
81 U NA NA NA NA NA
41 U NA NA NA NA NA
47 U NA NA NA NA NA
48 U NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

P16 P6 P6 P8 P8 Q13
P16-SS02-002.5-070911 P6-SS01-000.5-070911 P6-SS01-012.0-070911 P8-SS01-000.5-070911 P8-SS01-006.0-070911 Q13-SS01-000.5-070910

500-6487-8 500-6489-8 500-6489-9 500-6489-7 500-6489-6 500-6458-3
2.5 0.5 12 0.5 6 0.5

6487 6489 6489 6489 6489 6458
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/10/2007

140 U NA NA NA NA NA
530 U NA NA NA NA NA
60 U NA NA NA NA NA
52 U NA NA NA NA NA
28 J NA NA NA NA NA

8.1 U NA NA NA NA NA
8 U NA NA NA NA NA

39 U NA NA NA NA NA
200 U NA NA NA NA NA
41 U NA NA NA NA NA
20 U NA NA NA NA NA
44 U NA NA NA NA NA
45 U NA NA NA NA NA
51 U NA NA NA NA NA
65 U NA NA NA NA NA

7.2 U NA NA NA NA NA
53 U NA NA NA NA NA

160 U NA NA NA NA NA
73 U NA NA NA NA NA

9.6 U NA NA NA NA NA
100 U NA NA NA NA NA
130 U NA NA NA NA NA
49 U NA NA NA NA NA
42 U NA NA NA NA NA
44 U NA NA NA NA NA

260 U NA NA NA NA NA
11 U NA NA NA NA NA
48 U NA NA NA NA NA
24 J NA NA NA NA NA
42 U NA NA NA NA NA

110 U NA NA NA NA NA
78 U NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

P16 P6 P6 P8 P8 Q13
P16-SS02-002.5-070911 P6-SS01-000.5-070911 P6-SS01-012.0-070911 P8-SS01-000.5-070911 P8-SS01-006.0-070911 Q13-SS01-000.5-070910

500-6487-8 500-6489-8 500-6489-9 500-6489-7 500-6489-6 500-6458-3
2.5 0.5 12 0.5 6 0.5

6487 6489 6489 6489 6489 6458
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/10/2007

0.59 U NA NA NA NA NA
0.36 U NA NA NA NA NA
0.33 U NA NA NA NA NA
0.63 U NA NA NA NA NA
0.63 U NA NA NA NA NA

1 U NA NA NA NA NA
0.82 U NA NA NA NA NA
0.33 U NA NA NA NA NA
0.51 U NA NA NA NA NA
0.6 U NA NA NA NA NA

0.36 U NA NA NA NA NA
0.78 U NA NA NA NA NA
0.39 U NA NA NA NA NA
0.18 U NA NA NA NA NA
0.68 U NA NA NA NA NA
0.7 U NA NA NA NA NA

0.33 U NA NA NA NA NA
0.25 U NA NA NA NA NA
0.4 U NA NA NA NA NA

0.54 U NA NA NA NA NA
3.3 U NA NA NA NA NA

6.2 U NA NA NA NA NA
5.1 U NA NA NA NA NA

5 U NA NA NA NA NA
5.4 U NA NA NA NA NA

4 U NA NA NA NA NA
47 NA NA NA NA NA

3.6 U NA NA NA NA NA

2.8 NA NA NA NA NA
47 NA NA NA NA NA

0.29 NA NA NA NA NA
6.1 NA NA NA NA NA

5 NA NA NA NA NA
13 J NA NA NA NA NA

0.41 U NA NA NA NA NA
0.11 U NA NA NA NA NA

24 NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

Q13 Q16 Q16 Q17 Q17 Q17
Q13-SS01-002.0-070910 Q16-SS01-000.5-070910 Q16-SS01-001.0-070910 Q17-SS01-000.5-070910 Q17-SS01-002.9-070910 Q17-SS02-000.5-070910

500-6458-1 500-6457-10 500-6457-4 500-6457-5 500-6457-11 500-6457-6
2 0.5 1 0.5 2.9 0.5

6458 6457 6457 6457 6457 6457
Soil Soil Soil Soil Soil Soil

9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

3.9 U 4.4 U 61 U 160 J 4.1 U 200 J
0.62 U 0.7 U 4.3 U 0.91 U 0.66 U 0.72 U
0.51 U 0.58 U 8.4 U 0.75 U 0.55 U 0.6 U
0.66 U 0.76 U 17 U 0.98 U 0.71 U 0.78 U
2.8 U 3.2 U 48 U 4.1 U 3 U 3.3 U
0.9 U 1 U 8.9 U 1.3 U 0.96 U 1 U

0.66 U 0.75 U 29 U 0.97 U 0.7 U 0.77 U
0.5 U 0.57 U 12 U 0.74 U 0.54 U 0.59 U
2.8 U 3.2 U 19 U 4.1 U 3 U 3.3 U

0.61 U 0.69 U 9.9 U 0.9 U 0.65 U 0.71 U
1.2 U 1.3 U 20 U 1.7 U 1.2 U 1.4 U

0.58 U 0.66 U 13 U 0.86 U 0.62 U 0.68 U
0.53 U 0.6 U 9.9 U 0.78 U 0.57 U 0.62 U
0.49 U 0.56 U 12 U 0.73 U 0.53 U 0.58 U
1.2 U 1.3 U 13 U 1.7 U 1.2 U 1.4 U
1.2 U 1.3 U 19 U 1.7 U 1.2 U 1.4 U

0.49 U 0.56 U 13 U 0.73 U 0.53 U 0.58 U
0.52 U 0.59 U 9.4 U 0.77 U 0.56 U 0.61 U
0.54 U 0.61 U 18 U 0.79 U 0.58 U 0.63 U
0.57 U 0.65 U 8.4 U 0.85 U 0.61 U 0.67 U
1.1 U 1.2 U 61 U 1.6 U 1.2 U 1.3 U

2 U 2.2 U 55 U 7 2.1 U 9.9
0.65 U 0.74 U 63 U 0.95 U 0.69 U 0.76 U
1.4 U 1.6 U 29 U 2.1 U 1.5 U 1.7 U

0.56 U 0.63 U 16 U 0.82 U 0.59 U 0.65 U
0.64 U 0.72 U 13 U 0.94 U 0.68 U 0.74 U

87 49 490 1.2 U 0.86 U 0.94 U
1.5 U 1.7 U 5.9 U 2.3 U 1.6 U 1.8 U

0.65 U 0.74 U 7.9 U 0.95 U 0.69 U 0.76 U
0.74 U 0.84 U 16 U 1.1 U 0.79 U 0.86 U
0.59 U 0.67 U 11 U 0.87 U 0.63 U 0.69 U
0.7 U 0.8 U 12 U 1 U 0.75 U 0.82 U
1.6 U 1.8 U 21 U 2.4 U 1.7 U 1.9 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

Q13 Q16 Q16 Q17 Q17 Q17
Q13-SS01-002.0-070910 Q16-SS01-000.5-070910 Q16-SS01-001.0-070910 Q17-SS01-000.5-070910 Q17-SS01-002.9-070910 Q17-SS02-000.5-070910

500-6458-1 500-6457-10 500-6457-4 500-6457-5 500-6457-11 500-6457-6
2 0.5 1 0.5 2.9 0.5

6458 6457 6457 6457 6457 6457
Soil Soil Soil Soil Soil Soil

9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

Q13 Q16 Q16 Q17 Q17 Q17
Q13-SS01-002.0-070910 Q16-SS01-000.5-070910 Q16-SS01-001.0-070910 Q17-SS01-000.5-070910 Q17-SS01-002.9-070910 Q17-SS02-000.5-070910

500-6458-1 500-6457-10 500-6457-4 500-6457-5 500-6457-11 500-6457-6
2 0.5 1 0.5 2.9 0.5

6458 6457 6457 6457 6457 6457
Soil Soil Soil Soil Soil Soil

9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

Q13 Q16 Q16 Q17 Q17 Q17
Q13-SS01-002.0-070910 Q16-SS01-000.5-070910 Q16-SS01-001.0-070910 Q17-SS01-000.5-070910 Q17-SS01-002.9-070910 Q17-SS02-000.5-070910

500-6458-1 500-6457-10 500-6457-4 500-6457-5 500-6457-11 500-6457-6
2 0.5 1 0.5 2.9 0.5

6458 6457 6457 6457 6457 6457
Soil Soil Soil Soil Soil Soil

9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

R10 R10 R13 R13 R17 R17
R10-SS01-002.0-070914 R10-SS01-003.5-070914 R13-SS01-000.5-070910 R13-SS01-001.5-070910 R17-SS01-000.5-070910 R17-SS01-003.5-070910

500-6582-9 500-6582-10 500-6458-2 500-6458-4 500-6458-12 500-6458-7
2 3.5 0.5 1.5 0.5 3.5

6582 6582 6458 6458 6458 6458
Soil Soil Soil Soil Soil Soil

9/14/2007 9/14/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

4.2 U 6 U 5.1 U 4.2 U 4 U 4.5 U
0.68 U 0.96 U 0.82 U 0.68 U 0.65 U 0.73 U
0.56 U 0.8 U 0.68 U 0.56 U 0.53 U 0.6 U
0.73 U 1 U 0.88 U 0.73 U 0.69 U 0.78 U

3 U 4.3 U 3.7 U 3 U 2.9 U 3.3 U
0.98 U 1.4 U 1.2 U 0.98 U 0.94 U 1.1 U
0.72 U 1 U 0.86 U 0.72 U 0.68 U 0.77 U
0.55 U 0.78 U 0.66 U 0.55 U 0.52 U 0.59 U

3 U 23 U 3.7 U 3 U 2.9 U 3.3 U
0.67 U 0.95 U 0.81 U 0.67 U 0.64 U 0.72 U
1.3 U 1.8 U 1.5 U 1.3 U 1.2 U 1.4 U

0.64 U 0.91 U 0.77 U 0.64 U 0.61 U 0.68 U
0.58 U 0.82 U 0.7 U 0.58 U 0.55 U 0.62 U
0.54 U 0.77 U 0.65 U 0.54 U 0.51 U 0.58 U
1.3 U 1.8 U 1.5 U 1.3 U 1.2 U 1.4 U
1.3 U 1.8 U 1.5 U 1.3 U 1.2 U 1.4 U

0.54 U 0.77 U 0.65 U 0.54 U 0.51 U 0.58 U
0.57 U 0.81 U 0.69 U 0.57 U 0.54 U 0.61 U
0.59 U 0.84 U 0.71 U 0.59 U 0.56 U 0.63 U
0.63 U 0.89 U 0.76 U 0.63 U 0.6 U 0.67 U
1.2 U 1.7 U 1.4 U 1.2 U 1.1 U 1.3 U
2.2 U 3.1 U 2.6 U 2.2 U 2.1 U 2.3 U

0.71 U 1 U 0.85 U 0.71 U 0.67 U 0.76 U
1.6 U 2.2 U 1.9 U 1.6 U 1.5 U 1.7 U

0.61 U 0.87 U 0.73 U 0.61 U 0.58 U 0.65 U
0.7 U 0.99 U 0.84 U 0.7 U 0.66 U 0.75 U
100 380 6.4 24 0.84 U 0.95 U
1.7 U 2.4 U 2 U 1.7 U 1.6 U 1.8 U

0.71 U 1 U 0.85 U 0.71 U 0.67 U 0.76 U
0.8 U 1.1 U 0.97 U 0.81 U 0.77 U 0.86 U
6.4 0.92 U 0.78 U 0.65 U 0.62 U 0.69 U

0.76 U 1.1 U 0.92 U 0.77 U 0.73 U 0.82 U
1.8 U 2.5 U 2.1 U 1.8 U 1.7 U 1.9 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

R10 R10 R13 R13 R17 R17
R10-SS01-002.0-070914 R10-SS01-003.5-070914 R13-SS01-000.5-070910 R13-SS01-001.5-070910 R17-SS01-000.5-070910 R17-SS01-003.5-070910

500-6582-9 500-6582-10 500-6458-2 500-6458-4 500-6458-12 500-6458-7
2 3.5 0.5 1.5 0.5 3.5

6582 6582 6458 6458 6458 6458
Soil Soil Soil Soil Soil Soil

9/14/2007 9/14/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

R10 R10 R13 R13 R17 R17
R10-SS01-002.0-070914 R10-SS01-003.5-070914 R13-SS01-000.5-070910 R13-SS01-001.5-070910 R17-SS01-000.5-070910 R17-SS01-003.5-070910

500-6582-9 500-6582-10 500-6458-2 500-6458-4 500-6458-12 500-6458-7
2 3.5 0.5 1.5 0.5 3.5

6582 6582 6458 6458 6458 6458
Soil Soil Soil Soil Soil Soil

9/14/2007 9/14/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

R10 R10 R13 R13 R17 R17
R10-SS01-002.0-070914 R10-SS01-003.5-070914 R13-SS01-000.5-070910 R13-SS01-001.5-070910 R17-SS01-000.5-070910 R17-SS01-003.5-070910

500-6582-9 500-6582-10 500-6458-2 500-6458-4 500-6458-12 500-6458-7
2 3.5 0.5 1.5 0.5 3.5

6582 6582 6458 6458 6458 6458
Soil Soil Soil Soil Soil Soil

9/14/2007 9/14/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

R6 R6 R8 R8 R8 S13
R6-SS01-000.5-070911 R6-SS01-012.0-070911 R8-SS01-000.5-070911 R8-SS01-009.3-070911 R8-SS02-009.3-070911 S13-SS01-000.5-070910

500-6489-4 500-6489-1 500-6489-5 500-6489-2 500-6489-3 500-6458-6
0.5 12 0.5 9.3 9.3 0.5

6489 6489 6489 6489 6489 6458
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/10/2007

5 U 5.7 U 5.6 U 4.3 U 4.7 U 5.2 U
0.8 U 0.91 U 0.9 U 0.69 U 0.75 U 0.84 U

0.66 U 0.75 U 0.74 U 0.57 U 0.62 U 0.7 U
0.85 U 0.98 U 0.96 U 0.74 U 0.81 U 0.9 U
3.6 U 4.1 U 4 U 3.1 U 3.4 U 3.8 U
1.2 U 1.3 U 1.3 U 1 U 1.1 U 1.2 U

0.84 U 0.96 U 0.95 U 0.73 U 0.8 U 0.89 U
0.65 U 0.74 U 0.73 U 0.56 U 0.61 U 0.68 U
3.6 U 4.1 U 4 U 3.1 U 3.4 U 3.8 U

0.78 U 0.9 U 0.88 U 0.68 U 0.74 U 0.83 U
1.5 U 1.7 U 1.7 U 1.3 U 1.4 U 1.6 U

0.75 U 0.86 U 0.84 U 0.65 U 0.71 U 0.79 U
0.68 U 0.78 U 0.77 U 0.59 U 0.64 U 0.72 U
0.63 U 0.73 U 0.71 U 0.55 U 0.6 U 0.67 U
1.5 U 1.7 U 1.7 U 1.3 U 1.4 U 1.6 U
1.5 U 1.7 U 1.7 U 1.3 U 1.4 U 1.6 U

0.63 U 0.73 U 0.71 U 0.55 U 0.6 U 0.67 U
0.67 U 0.77 U 0.75 U 0.58 U 0.63 U 0.71 U
0.69 U 0.79 U 0.78 U 0.6 U 0.65 U 0.73 U
0.74 U 0.85 U 0.83 U 0.64 U 0.7 U 0.78 U
1.4 U 1.6 U 1.6 U 1.2 U 1.3 U 1.5 U
2.5 U 2.9 U 2.9 U 2.2 U 2.4 U 2.7 U

0.83 U 0.95 U 0.93 U 0.72 U 0.78 U 0.88 U
1.8 U 2.1 U 2.1 U 1.6 U 1.7 U 2 U

0.71 U 0.82 U 0.8 U 0.62 U 0.68 U 0.76 U
0.82 U 0.94 U 0.92 U 0.71 U 0.77 U 0.87 U

1 U 1.2 U 1.2 U 22 0.98 U 47
2 U 2.2 U 2.2 U 1.7 U 1.9 U 2.1 U

0.83 U 0.95 U 0.93 U 0.72 U 0.78 U 0.88 U
0.95 U 1.1 U 1.1 U 0.82 U 0.89 U 1 U
0.76 U 0.87 U 0.86 U 0.66 U 0.72 U 0.81 U
0.9 U 1 U 1 U 0.78 U 0.85 U 0.95 U
2.1 U 2.4 U 2.3 U 1.8 U 2 U 2.2 U

PARSONS Page 49 of 76 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

R6 R6 R8 R8 R8 S13
R6-SS01-000.5-070911 R6-SS01-012.0-070911 R8-SS01-000.5-070911 R8-SS01-009.3-070911 R8-SS02-009.3-070911 S13-SS01-000.5-070910

500-6489-4 500-6489-1 500-6489-5 500-6489-2 500-6489-3 500-6458-6
0.5 12 0.5 9.3 9.3 0.5

6489 6489 6489 6489 6489 6458
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

R6 R6 R8 R8 R8 S13
R6-SS01-000.5-070911 R6-SS01-012.0-070911 R8-SS01-000.5-070911 R8-SS01-009.3-070911 R8-SS02-009.3-070911 S13-SS01-000.5-070910

500-6489-4 500-6489-1 500-6489-5 500-6489-2 500-6489-3 500-6458-6
0.5 12 0.5 9.3 9.3 0.5

6489 6489 6489 6489 6489 6458
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

PARSONS Page 51 of 76 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

R6 R6 R8 R8 R8 S13
R6-SS01-000.5-070911 R6-SS01-012.0-070911 R8-SS01-000.5-070911 R8-SS01-009.3-070911 R8-SS02-009.3-070911 S13-SS01-000.5-070910

500-6489-4 500-6489-1 500-6489-5 500-6489-2 500-6489-3 500-6458-6
0.5 12 0.5 9.3 9.3 0.5

6489 6489 6489 6489 6489 6458
Soil Soil Soil Soil Soil Soil

9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

S13 S15 S15 S17 S17 T10
S13-SS01-001.0-070910 S15-SS01-000.5-070910 S15-SS01-002.5-070910 S17-SS01-000.5-070910 S17-SS01-002.7-070910 T10-SS01-002.0-070914

500-6458-5 500-6458-9 500-6458-8 500-6458-11 500-6458-10 500-6582-11
1 0.5 2.5 0.5 2.7 2

6458 6458 6458 6458 6458 6582
Soil Soil Soil Soil Soil Soil

9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/14/2007

4.3 U 64 UJ 62 U 4.3 U 4.2 U 4.1 U
0.69 U 4.6 U 4.5 U 0.68 U 0.68 U 0.66 U
0.57 U 8.9 U 8.6 U 0.56 U 0.56 U 0.55 U
0.74 U 18 UJ 18 U 0.73 U 0.73 U 0.71 U
3.1 U 51 UJ 49 U 3.1 U 3.1 U 3 U

1 U 9.4 UJ 9.1 U 0.99 U 0.98 U 0.96 U
0.73 U 31 U 30 U 0.72 U 0.72 U 0.7 U
0.56 U 13 UJ 12 U 0.55 U 0.55 U 0.54 U
3.1 U 20 UJ 19 U 3.1 U 3.1 U 3 U

0.68 U 10 UJ 10 U 0.67 U 0.67 U 0.65 U
1.3 U 21 UJ 21 U 1.3 U 1.3 U 1.2 U

0.65 U 14 UJ 13 U 0.64 U 0.64 U 0.62 U
0.59 U 10 UJ 10 U 0.58 U 0.58 U 0.57 U
0.55 U 13 U 13 U 0.54 U 0.54 U 0.53 U
1.3 U 14 UJ 14 U 1.3 U 1.3 U 1.2 U
1.3 U 20 U 19 U 1.3 U 1.3 U 1.2 U

0.55 U 14 U 13 U 0.54 U 0.54 U 0.53 U
0.58 U 9.9 U 9.6 U 0.57 U 0.57 U 0.56 U
0.6 U 19 U 19 U 0.59 U 0.59 U 0.57 U

0.64 U 8.9 UJ 8.6 U 0.63 U 0.63 U 0.61 U
1.2 U 64 UJ 62 U 1.2 U 1.2 U 1.1 U
2.2 U 58 UJ 56 U 2.2 U 2.2 U 2.1 U

0.72 U 66 U 64 U 0.71 U 0.71 U 0.69 U
1.6 U 31 UJ 30 U 1.6 U 1.6 U 1.5 U

0.62 U 17 UJ 16 U 0.61 U 0.61 U 0.59 U
0.71 U 14 UJ 14 U 0.7 U 0.7 U 0.68 U

13 470 J 21000 0.89 U 0.89 U 0.86 U
1.7 U 6.3 U 6.1 U 1.7 U 1.7 U 1.6 U

0.72 U 8.4 UJ 8.1 U 0.71 U 0.71 U 0.69 U
0.82 U 17 U 17 U 0.81 U 0.81 U 0.79 U
0.66 U 11 U 11 U 0.65 U 0.65 U 0.63 U
0.78 U 13 UJ 13 U 0.77 U 0.77 U 0.75 U
1.8 U 22 UJ 22 U 1.8 U 1.8 U 1.7 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

S13 S15 S15 S17 S17 T10
S13-SS01-001.0-070910 S15-SS01-000.5-070910 S15-SS01-002.5-070910 S17-SS01-000.5-070910 S17-SS01-002.7-070910 T10-SS01-002.0-070914

500-6458-5 500-6458-9 500-6458-8 500-6458-11 500-6458-10 500-6582-11
1 0.5 2.5 0.5 2.7 2

6458 6458 6458 6458 6458 6582
Soil Soil Soil Soil Soil Soil

9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/14/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

S13 S15 S15 S17 S17 T10
S13-SS01-001.0-070910 S15-SS01-000.5-070910 S15-SS01-002.5-070910 S17-SS01-000.5-070910 S17-SS01-002.7-070910 T10-SS01-002.0-070914

500-6458-5 500-6458-9 500-6458-8 500-6458-11 500-6458-10 500-6582-11
1 0.5 2.5 0.5 2.7 2

6458 6458 6458 6458 6458 6582
Soil Soil Soil Soil Soil Soil

9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/14/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

S13 S15 S15 S17 S17 T10
S13-SS01-001.0-070910 S15-SS01-000.5-070910 S15-SS01-002.5-070910 S17-SS01-000.5-070910 S17-SS01-002.7-070910 T10-SS01-002.0-070914

500-6458-5 500-6458-9 500-6458-8 500-6458-11 500-6458-10 500-6582-11
1 0.5 2.5 0.5 2.7 2

6458 6458 6458 6458 6458 6582
Soil Soil Soil Soil Soil Soil

9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/14/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

T10 T14 T14 T15 T15 T16
T10-SS02-002.0-070914 T14-SS01-000.5-070910 T14-SS01-001.7-070910 T15-SS01-000.5-070910 T15-SS01-001.5-070910 T16-SS01-000.5-070910

500-6582-12 500-6457-7 500-6457-9 500-6457-8 500-6457-2 500-6457-1
2 0.5 1.7 0.5 1.5 0.5

6582 6457 6457 6457 6457 6457
Soil Soil Soil Soil Soil Soil

9/14/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

4.3 U 4 U 4.1 U 3.9 U 4.8 U 4.2 U
0.7 U 0.64 U 0.66 U 0.63 U 0.77 U 0.68 U

0.57 U 0.53 U 0.54 U 0.52 U 0.63 U 0.56 U
0.75 U 0.68 U 0.71 U 0.67 U 0.82 U 0.73 U
3.1 U 2.9 U 3 U 2.8 U 3.4 U 3 U

1 U 0.92 U 0.96 U 0.91 U 1.1 U 0.98 U
0.74 U 0.67 U 0.7 U 0.66 U 0.81 U 0.72 U
0.56 U 0.52 U 0.54 U 0.51 U 0.62 U 0.55 U
3.1 U 2.9 U 3 U 2.8 U 3.4 U 3 U

0.69 U 0.63 U 0.65 U 0.62 U 0.76 U 0.67 U
1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U

0.66 U 0.6 U 0.62 U 0.59 U 0.72 U 0.64 U
0.59 U 0.54 U 0.56 U 0.54 U 0.66 U 0.58 U
0.55 U 0.51 U 0.53 U 0.5 U 0.61 U 0.54 U
1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U
1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U

0.55 U 0.51 U 0.53 U 0.5 U 0.61 U 0.54 U
0.58 U 0.53 U 0.55 U 0.53 U 0.64 U 0.57 U
0.6 U 0.55 U 0.57 U 0.54 U 0.67 U 0.59 U

0.64 U 0.59 U 0.61 U 0.58 U 0.71 U 0.63 U
1.2 U 1.1 U 1.1 U 1.1 U 1.3 U 1.2 U
2.2 U 2 U 2.1 U 2 U 2.4 U 2.2 U

0.73 U 0.66 U 0.69 U 0.65 U 0.8 U 0.71 U
1.6 U 1.5 U 1.5 U 1.5 U 1.8 U 1.6 U

0.62 U 0.57 U 0.59 U 0.56 U 0.69 U 0.61 U
0.72 U 0.65 U 0.68 U 0.64 U 0.79 U 0.7 U
0.91 U 0.83 U 0.86 U 0.82 U 1 U 0.88 U
1.7 U 1.6 U 1.6 U 1.5 U 1.9 U 1.7 U

0.73 U 0.66 U 0.69 U 0.65 U 0.8 U 0.71 U
0.83 U 0.76 U 0.78 U 0.74 U 0.91 U 0.81 U
0.67 U 0.61 U 0.63 U 0.6 U 0.73 U 0.65 U
0.79 U 0.72 U 0.75 U 0.71 U 0.87 U 0.77 U
1.8 U 1.7 U 1.7 U 1.6 U 2 U 1.8 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

T10 T14 T14 T15 T15 T16
T10-SS02-002.0-070914 T14-SS01-000.5-070910 T14-SS01-001.7-070910 T15-SS01-000.5-070910 T15-SS01-001.5-070910 T16-SS01-000.5-070910

500-6582-12 500-6457-7 500-6457-9 500-6457-8 500-6457-2 500-6457-1
2 0.5 1.7 0.5 1.5 0.5

6582 6457 6457 6457 6457 6457
Soil Soil Soil Soil Soil Soil

9/14/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

T10 T14 T14 T15 T15 T16
T10-SS02-002.0-070914 T14-SS01-000.5-070910 T14-SS01-001.7-070910 T15-SS01-000.5-070910 T15-SS01-001.5-070910 T16-SS01-000.5-070910

500-6582-12 500-6457-7 500-6457-9 500-6457-8 500-6457-2 500-6457-1
2 0.5 1.7 0.5 1.5 0.5

6582 6457 6457 6457 6457 6457
Soil Soil Soil Soil Soil Soil

9/14/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

T10 T14 T14 T15 T15 T16
T10-SS02-002.0-070914 T14-SS01-000.5-070910 T14-SS01-001.7-070910 T15-SS01-000.5-070910 T15-SS01-001.5-070910 T16-SS01-000.5-070910

500-6582-12 500-6457-7 500-6457-9 500-6457-8 500-6457-2 500-6457-1
2 0.5 1.7 0.5 1.5 0.5

6582 6457 6457 6457 6457 6457
Soil Soil Soil Soil Soil Soil

9/14/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

PARSONS Page 60 of 76 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

T16 B10 C6 C6 E2 E6
T16-SS01-001.4-070910 B10-EB01-070913 C6-EB01-000.0-070912 C6-TB01-000.0-070912 E2-EB01-000.0-070912 E6-TB01-000.0-07913

500-6457-3 500-6548-12 500-6519-4 500-6519-1 500-6519-14 500-6548-3
1.4 NA NA NA NA NA

6457 6548 6519 6519 6519 6548
Soil Water Water Water Water Water

9/10/2007 9/13/2007 9/12/2007 9/12/2007 9/12/2007 9/13/2007
ug/L ug/L ug/L ug/L ug/L

4.5 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
0.72 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.6 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.77 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
3.2 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U

1 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.76 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.59 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
3.2 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

0.71 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
1.4 U 0.2 U 1.2 0.2 U 0.2 U 0.2 U

0.68 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.62 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.58 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1.4 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1.4 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U

0.58 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.61 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.63 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.67 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
1.3 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
2.3 U 1 U 1 U 1 U 1 U 1 U

0.75 U 0.92 U 0.92 U 0.92 UJ 0.92 U 0.92 U
1.7 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U

0.65 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.74 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.94 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
1.8 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.75 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.86 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.69 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.82 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
1.9 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

T16 B10 C6 C6 E2 E6
T16-SS01-001.4-070910 B10-EB01-070913 C6-EB01-000.0-070912 C6-TB01-000.0-070912 E2-EB01-000.0-070912 E6-TB01-000.0-07913

500-6457-3 500-6548-12 500-6519-4 500-6519-1 500-6519-14 500-6548-3
1.4 NA NA NA NA NA

6457 6548 6519 6519 6519 6548
Soil Water Water Water Water Water

9/10/2007 9/13/2007 9/12/2007 9/12/2007 9/12/2007 9/13/2007
ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

T16 B10 C6 C6 E2 E6
T16-SS01-001.4-070910 B10-EB01-070913 C6-EB01-000.0-070912 C6-TB01-000.0-070912 E2-EB01-000.0-070912 E6-TB01-000.0-07913

500-6457-3 500-6548-12 500-6519-4 500-6519-1 500-6519-14 500-6548-3
1.4 NA NA NA NA NA

6457 6548 6519 6519 6519 6548
Soil Water Water Water Water Water

9/10/2007 9/13/2007 9/12/2007 9/12/2007 9/12/2007 9/13/2007
ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

T16 B10 C6 C6 E2 E6
T16-SS01-001.4-070910 B10-EB01-070913 C6-EB01-000.0-070912 C6-TB01-000.0-070912 E2-EB01-000.0-070912 E6-TB01-000.0-07913

500-6457-3 500-6548-12 500-6519-4 500-6519-1 500-6519-14 500-6548-3
1.4 NA NA NA NA NA

6457 6548 6519 6519 6519 6548
Soil Water Water Water Water Water

9/10/2007 9/13/2007 9/12/2007 9/12/2007 9/12/2007 9/13/2007
ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

F10 H10 H10 K10 M10 M10
F10-TB01-000.0-070913 H10-GW01-006.4-070913 H10-GW02-006.4-070913 K10-EB01-000.0-070913 M10-EB01-070914 M10-TB01-070914

500-6547-17 500-6547-3 500-6547-4 500-6547-5 500-6582-2 500-6582-1
NA 6.4 6.4 NA NA NA

6547 6547 6547 6547 6582 6582
Water Water Water Water Water Water

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/14/2007 9/14/2007
ug/L ug/L ug/L ug/L ug/L ug/L

1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.34 U 1.2 J 1.9 J 0.34 U 0.34 U 0.34 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

1 U 1 U 1 U 1 U 1 U 1 U
0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.18 U 11 19 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.13 U 1.7 3.2 0.13 U 0.13 U 0.13 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

F10 H10 H10 K10 M10 M10
F10-TB01-000.0-070913 H10-GW01-006.4-070913 H10-GW02-006.4-070913 K10-EB01-000.0-070913 M10-EB01-070914 M10-TB01-070914

500-6547-17 500-6547-3 500-6547-4 500-6547-5 500-6582-2 500-6582-1
NA 6.4 6.4 NA NA NA

6547 6547 6547 6547 6582 6582
Water Water Water Water Water Water

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/14/2007 9/14/2007
ug/L ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

F10 H10 H10 K10 M10 M10
F10-TB01-000.0-070913 H10-GW01-006.4-070913 H10-GW02-006.4-070913 K10-EB01-000.0-070913 M10-EB01-070914 M10-TB01-070914

500-6547-17 500-6547-3 500-6547-4 500-6547-5 500-6582-2 500-6582-1
NA 6.4 6.4 NA NA NA

6547 6547 6547 6547 6582 6582
Water Water Water Water Water Water

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/14/2007 9/14/2007
ug/L ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

F10 H10 H10 K10 M10 M10
F10-TB01-000.0-070913 H10-GW01-006.4-070913 H10-GW02-006.4-070913 K10-EB01-000.0-070913 M10-EB01-070914 M10-TB01-070914

500-6547-17 500-6547-3 500-6547-4 500-6547-5 500-6582-2 500-6582-1
NA 6.4 6.4 NA NA NA

6547 6547 6547 6547 6582 6582
Water Water Water Water Water Water

9/13/2007 9/13/2007 9/13/2007 9/13/2007 9/14/2007 9/14/2007
ug/L ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

PARSONS Page 68 of 76 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

MC01 MC3 P14 P16 P6 P8
MC01-TB01-080621 MC3-EB01-080621 P14-EB01-000.0-070911 P16-TB01-000.0-070911 P6-EB01-000.0-070911 P8-TB01-000.0-070911

500-12177-12 500-12177-11 500-6487-2 500-6487-1 500-6489-10 500-6489-11
NA NA NA NA NA NA

12177 12177 6487 6487 6489 6489
Water Water Water Water Water Water

6/21/2008 6/21/2008 9/11/2007 9/11/2007 9/11/2007 9/11/2007
ug/L ug/L ug/L ug/L ug/L ug/L

1.2 R 15 J 1.4 U 1.4 U 1.4 U 1.4 U
0.16 U 0.16 U 0.23 U 0.23 U 0.23 U 0.23 U
0.18 U 0.18 U 0.22 U 0.22 U 0.22 U 0.22 U
0.3 U 0.3 U 0.32 U 0.32 U 0.32 U 0.32 U

0.44 U 0.44 U 0.59 U 0.59 U 0.59 U 0.59 U
0.39 U 0.39 U 0.15 U 0.15 U 0.15 U 0.15 U
0.21 U 0.21 U 0.34 U 0.34 U 0.34 U 0.34 U
0.17 U 0.17 U 0.15 U 0.15 U 0.15 U 0.15 U
0.45 U 0.45 U 0.32 U 0.32 U 0.32 U 0.32 U
0.13 U 0.13 U 0.14 U 0.14 U 0.14 U 0.14 U
0.33 U 1.4 0.2 U 0.2 U 0.2 U 0.2 U
0.19 U 0.19 U 0.22 U 0.22 U 0.22 U 0.22 U
0.18 U 0.18 U 0.15 U 0.15 U 0.15 U 0.15 U
0.22 U 0.22 U 0.25 U 0.25 U 0.25 U 0.25 U
0.22 U 0.22 U 0.25 U 0.25 U 0.25 U 0.25 U
0.3 U 0.3 U 0.34 U 0.34 U 0.34 U 0.34 U

0.23 U 0.23 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 U 0.13 U 0.16 U 0.16 U 0.16 U 0.16 U
0.17 U 0.17 U 0.21 U 0.21 U 0.21 U 0.21 U
0.77 U 0.77 U 0.99 U 0.99 U 0.99 U 0.99 U
0.83 U 0.83 U 1 U 1 U 1 U 1 U
0.58 U 0.58 U 0.92 U 0.92 U 0.92 U 0.92 U
0.99 U 0.99 U 0.24 U 0.24 U 0.24 U 0.24 U
0.15 U 0.15 U 0.18 U 0.18 U 0.18 U 0.18 U
0.25 U 0.25 U 0.34 U 0.34 U 0.34 U 0.34 U
0.14 U 0.14 U 0.18 U 0.18 U 0.18 U 0.18 U
0.16 U 0.16 U 0.18 U 0.18 U 0.18 U 0.18 U
0.23 U 0.23 U 0.17 U 0.17 U 0.17 U 0.17 U
0.32 U 0.32 U 0.24 U 0.24 U 0.24 U 0.24 U
0.2 U 0.2 U 0.13 U 0.13 U 0.13 U 0.13 U

0.23 U 0.23 U 0.16 U 0.16 U 0.16 U 0.16 U
0.33 U 0.33 U 0.55 U 0.55 U 0.55 U 0.55 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

MC01 MC3 P14 P16 P6 P8
MC01-TB01-080621 MC3-EB01-080621 P14-EB01-000.0-070911 P16-TB01-000.0-070911 P6-EB01-000.0-070911 P8-TB01-000.0-070911

500-12177-12 500-12177-11 500-6487-2 500-6487-1 500-6489-10 500-6489-11
NA NA NA NA NA NA

12177 12177 6487 6487 6489 6489
Water Water Water Water Water Water

6/21/2008 6/21/2008 9/11/2007 9/11/2007 9/11/2007 9/11/2007
ug/L ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

MC01 MC3 P14 P16 P6 P8
MC01-TB01-080621 MC3-EB01-080621 P14-EB01-000.0-070911 P16-TB01-000.0-070911 P6-EB01-000.0-070911 P8-TB01-000.0-070911

500-12177-12 500-12177-11 500-6487-2 500-6487-1 500-6489-10 500-6489-11
NA NA NA NA NA NA

12177 12177 6487 6487 6489 6489
Water Water Water Water Water Water

6/21/2008 6/21/2008 9/11/2007 9/11/2007 9/11/2007 9/11/2007
ug/L ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

MC01 MC3 P14 P16 P6 P8
MC01-TB01-080621 MC3-EB01-080621 P14-EB01-000.0-070911 P16-TB01-000.0-070911 P6-EB01-000.0-070911 P8-TB01-000.0-070911

500-12177-12 500-12177-11 500-6487-2 500-6487-1 500-6489-10 500-6489-11
NA NA NA NA NA NA

12177 12177 6487 6487 6489 6489
Water Water Water Water Water Water

6/21/2008 6/21/2008 9/11/2007 9/11/2007 9/11/2007 9/11/2007
ug/L ug/L ug/L ug/L ug/L ug/L

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

R17 T10 T14
R17-TB01-000.0-070910 T10-EB01-070914 T14-TB01-000.0-070910

500-6458-13 500-6582-3 500-6457-12
NA NA NA

6458 6582 6457
Water Water Water

9/10/2007 9/14/2007 9/10/2007
ug/L ug/L ug/L

1.4 U 1.4 U 1.4 U
0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U
0.32 U 0.32 U 0.32 U
0.59 U 0.59 U 0.59 U
0.15 U 0.15 U 0.15 U
0.34 U 0.34 U 0.34 U
0.15 U 0.15 U 0.15 U
0.32 U 0.32 U 0.32 U
0.14 U 0.14 U 0.14 U
0.2 U 0.2 U 0.2 U

0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U
0.34 U 0.34 U 0.34 U
0.19 U 0.19 U 0.19 U
0.15 U 0.15 U 0.15 U
0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U
0.99 U 0.99 U 0.99 U

1 U 1 U 1 U
0.92 U 0.92 U 0.92 U
0.24 U 0.24 U 0.24 U
0.18 U 0.18 U 0.18 U
0.34 U 0.34 U 0.34 U
0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U
0.17 U 0.17 U 0.17 U
0.24 U 0.24 U 0.24 U
0.13 U 0.13 U 0.13 U
0.16 U 0.16 U 0.16 U
0.55 U 0.55 U 0.55 U
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg

R17 T10 T14
R17-TB01-000.0-070910 T10-EB01-070914 T14-TB01-000.0-070910

500-6458-13 500-6582-3 500-6457-12
NA NA NA

6458 6582 6457
Water Water Water

9/10/2007 9/14/2007 9/10/2007
ug/L ug/L ug/L

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

534-52-1 4,6-Dinitro-2-methylphenol ug/Kg
51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

R17 T10 T14
R17-TB01-000.0-070910 T10-EB01-070914 T14-TB01-000.0-070910

500-6458-13 500-6582-3 500-6457-12
NA NA NA

6458 6582 6457
Water Water Water

9/10/2007 9/14/2007 9/10/2007
ug/L ug/L ug/L

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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Table AI.1
Task 1 - Soil Investigation Analytical Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

METALS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

R17 T10 T14
R17-TB01-000.0-070910 T10-EB01-070914 T14-TB01-000.0-070910

500-6458-13 500-6582-3 500-6457-12
NA NA NA

6458 6582 6457
Water Water Water

9/10/2007 9/14/2007 9/10/2007
ug/L ug/L ug/L

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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Table AI.2
Task 2b - Groundwater Data in Overburden North of Boeuf Lutheran Road

Location: CSE04 CSE04 CSE05 CSE06 CSE07
Sample ID: CSE04-GW01-042.0-090415 CSE04-TB01-090415 CSE05-GW01-039.4-090415 CSE06-GW01-032.5-090416 CSE07-GW01-029.5-090416
Lab Sample Id: 500-18318-1 500-18318-2 500-18318-3 500-18318-4 500-18318-5
Depth: 42 NA 39.4 32.5 29.5
SDG: 18318 18318 18318 18318 18318
Matrix: Water Water Water Water Water
Sampled: 4/15/2009 4/15/2009 4/15/2009 4/16/2009 4/16/2009

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L 12 R 1.2 R 24 R 5.4 J 6 R
71-43-2 Benzene ug/L 1.6 U 0.16 U 3.2 U 0.16 U 0.8 U
75-27-4 Bromodichloromethane ug/L 1.8 U 0.18 U 3.6 U 0.18 U 0.9 U
75-25-2 Bromoform ug/L 3 U 0.3 U 6 U 0.3 U 1.5 U
74-83-9 Bromomethane ug/L 4.4 U 0.44 U 8.8 U 0.44 U 2.2 U
75-15-0 Carbon disulfide ug/L 3.9 U 0.39 U 7.8 U 0.39 U 2 U
56-23-5 Carbon tetrachloride ug/L 2.1 U 0.21 U 4.2 U 0.21 U 1 U
108-90-7 Chlorobenzene ug/L 1.7 U 0.17 U 3.4 U 0.17 U 0.85 U
75-00-3 Chloroethane ug/L 4.5 U 0.45 U 9 U 0.45 U 2.2 U
67-66-3 Chloroform ug/L 1.3 U 0.13 U 2.6 U 0.13 U 0.65 U
74-87-3 Chloromethane ug/L 3.3 U 0.33 U 6.6 U 0.33 U 1.6 U
124-48-1 Dibromochloromethane ug/L 1.9 U 0.19 U 3.8 U 0.19 U 0.95 U
75-34-3 1,1-Dichloroethane ug/L 1.8 U 0.18 U 3.6 U 0.18 U 0.9 U
107-06-2 1,2-Dichloroethane ug/L 2.2 U 0.22 U 4.4 U 0.22 U 1.1 U
75-35-4 1,1-Dichloroethene ug/L 2.2 U 0.22 U 4.4 U 0.22 U 1.1 U
540-59-0 1,2-Dichloroethene, Total ug/L 32 0.3 U 64 8.4 9
78-87-5 1,2-Dichloropropane ug/L 2.3 U 0.23 U 4.6 U 0.23 U 1.2 U
10061-01-5 cis-1,3-Dichloropropene ug/L 1.6 U 0.16 U 3.2 U 0.16 U 0.8 U
10061-02-6 trans-1,3-Dichloropropene ug/L 1.3 U 0.13 U 2.6 U 0.13 U 0.65 U
100-41-4 Ethylbenzene ug/L 1.7 U 0.17 U 3.4 U 0.17 U 0.85 U
591-78-6 2-Hexanone ug/L 7.7 U 0.77 U 15 U 0.77 U 3.8 U
78-93-3 Methyl Ethyl Ketone ug/L 8.3 U 0.83 U 17 U 0.83 U 4.2 U
108-10-1 methyl isobutyl ketone ug/L 5.8 U 0.58 U 12 U 0.58 U 2.9 U
75-09-2 Methylene Chloride ug/L 9.9 U 0.99 U 20 U 0.99 U 5 U
100-42-5 Styrene ug/L 1.5 U 0.15 U 3 U 0.15 U 0.75 U
79-34-5 1,1,2,2-Tetrachloroethane ug/L 2.5 U 0.25 U 5 U 0.25 U 1.2 U
127-18-4 Tetrachloroethene ug/L 1500 + 0.14 U 2800 + 590 + 710 +
108-88-3 Toluene ug/L 1.6 U 0.16 U 3.2 U 0.16 U 0.8 U
71-55-6 1,1,1-Trichloroethane ug/L 2.3 U 0.23 U 4.6 U 0.23 U 1.2 U
79-00-5 1,1,2-Trichloroethane ug/L 3.2 U 0.32 U 6.4 U 0.32 U 1.6 U
79-01-6 Trichloroethene ug/L 63 0.2 U 220 46 47
75-01-4 Vinyl chloride ug/L 2.3 U 0.23 U 4.6 U 0.23 U 1.2 U
1330-20-7 Xylenes, Total ug/L 3.3 U 0.33 U 6.6 U 0.33 U 1.6 U
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Table AI.2
Task 2b - Groundwater Data in Overburden North of Boeuf Lutheran Road

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

CSE07 CSE08 CSE10 CSE10 CSE11
CSE07-GW02-029.5-090416 CSE08-GW01-012.3-090417 CSE10-GW01-005.2-090417 CSE10-TB01-090417 CSE11-GW01-004.5-090416

500-18318-6 500-18367-3 500-18367-2 500-18367-1 500-18318-7
29.5 12.3 5.2 NA 4.5

18318 18367 18367 18367 18318
Water Water Water Water Water

4/16/2009 4/17/2009 4/17/2009 4/17/2009 4/16/2009

1.2 R 6 R 1.2 R 1.2 R 1.2 R
0.16 U 0.8 U 0.16 U 0.16 U 0.16 U
0.18 U 0.9 U 0.18 U 0.18 U 0.18 U
0.3 U 1.5 U 0.3 U 0.3 U 0.3 U

0.44 U 2.2 U 0.44 U 0.44 U 0.44 U
0.39 U 2 U 0.39 U 0.39 U 0.39 U
0.21 U 1 U 0.21 U 0.21 U 0.21 U
0.17 U 0.85 U 0.17 U 0.17 U 0.17 U
0.45 U 2.2 U 0.45 U 0.45 U 0.45 U
0.13 U 0.65 U 0.13 U 0.13 U 0.13 U
0.33 U 1.6 U 0.33 U 0.33 U 0.33 U
0.19 U 0.95 U 0.19 U 0.19 U 0.19 U
0.18 U 0.9 U 0.18 U 0.18 U 0.18 U
0.22 U 1.1 U 0.22 U 0.22 U 0.22 U
0.22 U 1.1 U 0.22 U 0.22 U 0.22 U

11 27 0.3 U 0.3 U 0.3 U
0.23 U 1.2 U 0.23 U 0.23 U 0.23 U
0.16 U 0.8 U 0.16 U 0.16 U 0.16 U
0.13 U 0.65 U 0.13 U 0.13 U 0.13 U
0.17 U 0.85 U 0.17 U 0.17 U 0.17 U
0.77 U 3.8 U 0.77 U 0.77 U 0.77 U
0.83 U 4.2 U 0.83 U 0.83 U 0.83 U
0.58 U 2.9 U 0.58 U 0.58 U 0.58 U
0.99 U 5 U 0.99 U 0.99 U 0.99 U
0.15 U 0.75 U 0.15 U 0.15 U 0.15 U
0.25 U 1.2 U 0.25 U 0.25 U 0.25 U
870 + 560 + 0.14 U 0.14 U 0.14 U

0.16 U 0.8 U 0.16 U 0.16 U 0.16 U
0.23 U 1.2 U 0.23 U 0.23 U 0.23 U
0.32 U 1.6 U 0.32 U 0.32 U 0.32 U

65 95 0.2 U 0.2 U 0.2 U
0.23 U 1.2 U 0.23 U 0.23 U 0.23 U
0.33 U 1.6 U 0.33 U 0.33 U 0.33 U
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Table AI.2
Task 2b - Groundwater Data in Overburden North of Boeuf Lutheran Road

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

CSE12 CSN01 CSN06 CSN2 CSN2
CSE12-GW01-006.0-090416 CSN01-GW01-027.4-090417 CSN06-GW01-033.7-090417 CSN2-GW01-008.0-080514 CSN2-GW01-027.4-080515

500-18318-8 500-18367-5 500-18367-4 500-11381-1 500-11379-6
6 27.4 33.7 8 27.4

18318 18367 18367 11381 11379
Water Water Water Water Water

4/16/2009 4/17/2009 4/17/2009 5/14/2008 5/14/2008

10 J 6 R 6 R 11 35 J+
0.16 U 0.8 U 0.8 U 0.16 U 0.16 U
0.18 U 0.9 U 0.9 U 0.18 U 0.18 U
0.3 U 1.5 U 1.5 U 0.3 U 0.3 U

0.44 U 2.2 U 2.2 U 0.44 U 0.44 U
0.39 U 2 U 2 U 0.39 U 0.39 U
0.21 U 1 U 1 U 0.21 U 0.21 U
0.17 U 0.85 U 0.85 U 0.17 U 0.17 U
0.45 U 2.2 U 2.2 U 0.45 U 0.45 U
0.13 U 0.65 U 0.65 U 0.13 U 0.13 U
0.33 U 1.6 U 1.6 U 0.33 U 0.33 U
0.19 U 0.95 U 0.95 U 0.19 U 0.19 U
0.18 U 0.9 U 0.9 U 0.18 U 0.18 U
0.22 U 1.1 U 1.1 U 0.22 U 0.22 U
0.22 U 1.1 U 1.1 U 0.22 U 0.22 U
0.3 U 31 9.6 0.3 U 4.2 +

0.23 U 1.2 U 1.2 U 0.23 U 0.23 U
0.16 U 0.8 U 0.8 U 0.16 U 0.16 U
0.13 U 0.65 U 0.65 U 0.13 U 0.13 U
0.17 U 0.85 U 0.85 U 0.17 U 0.17 U
0.77 U 3.8 U 3.8 U 0.77 U 0.77 U
0.83 U 4.2 U 4.2 U 0.83 U 0.83 U
0.58 U 2.9 U 2.9 U 0.58 U 0.58 U
0.99 U 5 U 5 U 0.99 U 0.99 U
0.15 U 0.75 U 0.75 U 0.15 U 0.15 U
0.25 U 1.2 U 1.2 U 0.25 U 0.25 U
1.2 720 + 770 + 0.14 U 170 +

0.16 U 0.8 U 0.8 U 0.16 U 0.16 U
0.23 U 1.2 U 1.2 U 0.23 U 0.23 U
0.32 U 1.6 U 1.6 U 0.32 U 0.32 U
0.2 U 80 56 0.2 U 17 +

0.23 U 1.2 U 1.2 U 0.23 U 0.23 U
0.33 U 1.6 U 1.6 U 0.33 U 0.33 U
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Table AI.2
Task 2b - Groundwater Data in Overburden North of Boeuf Lutheran Road

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

CSN2 CSN3 CSN3 CSN4 CSN5
CSN2-GW02-027.4-080514 CSN3-GW01-016.0-080515 CSN3-GW01-025.7-080515 CSN4-GW01-026.8-080515 CSN5-GW01-027.0-080516

500-11379-4 500-11381-2 500-11379-7 500-11379-5 500-11402-2
27.4 16 25.7 26.8 27

11379 11381 11379 11379 11402
Water Water Water Water Water

5/14/2008 5/15/2008 5/15/2008 5/15/2008 5/16/2008

1.2 U 1.2 U 1.2 U 5.6 + 12
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 UJ
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
3.1 + 0.3 U 0.3 U 8.1 + 11

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
300 + 0.14 U 52 260 + 780 +

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

15 + 0.2 U 4.4 34 + 70
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
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Table AI.2
Task 2b - Groundwater Data in Overburden North of Boeuf Lutheran Road

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

CSN5 MW6
CSN5-TB01-080516 MW6-TB01-080514

500-11402-1 500-11379-8
NA NA

11402 11379
Water Water

5/16/2008 5/14/2008

1.2 U 1.2 U
0.16 U 0.16 U
0.18 U 0.18 U
0.3 U 0.3 U

0.44 U 0.44 U
0.39 U 0.39 U
0.21 U 0.21 U
0.17 U 0.17 U
0.45 U 0.45 U
0.13 U 0.13 U
0.33 U 0.33 U
0.19 U 0.19 U
0.18 UJ 0.18 U
0.22 U 0.22 U
0.22 U 0.22 U
0.3 U 0.3 U

0.23 U 0.23 U
0.16 U 0.16 U
0.13 U 0.13 U
0.17 U 0.17 U
0.77 U 0.77 U
0.83 U 0.83 U
0.58 U 0.58 U
0.99 U 0.99 U
0.15 U 0.15 U
0.25 U 0.25 U
0.14 U 0.14 U
0.16 U 0.16 U
0.23 U 0.23 U
0.32 U 0.32 U
0.2 U 0.2 U

0.23 U 0.23 U
0.33 U 0.33 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location: DM21 JS07 JS07 JS10 JS10 JS11
Sample ID: DM21-GW01-080306 JS07-GW01-080306 JS07-TB01-080306 JS10-GW01-080311 JS10-GW02-080311 JS11-GW01-080306
Lab Sample Id: 500-9940-5 500-9940-2 500-9940-1 500-9986-5 500-9986-6 500-9940-3
Depth: NA 415 NA NA NA NA
SDG: 9940 9940 9940 9986 9986 9940
Matrix: Water Water Water Water Water Water
Sampled: 3/6/2008 3/6/2008 3/6/2008 3/11/2008 3/11/2008 3/6/2008

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
71-43-2 Benzene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
108-86-1 Bromobenzene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
74-97-5 Bromochloromethane ug/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
75-27-4 Bromodichloromethane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
75-25-2 Bromoform ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
74-83-9 Bromomethane ug/L 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R
104-51-8 n-Butylbenzene ug/L 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
135-98-8 sec-Butylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
98-06-6 tert-Butylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
56-23-5 Carbon tetrachloride ug/L 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
108-90-7 Chlorobenzene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
75-00-3 Chloroethane ug/L 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
67-66-3 Chloroform ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
74-87-3 Chloromethane ug/L 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
95-49-8 2-Chlorotoluene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
106-43-4 4-Chlorotoluene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
124-48-1 Chlorodibromomethane ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
96-12-8 1,2-Dibromo-3-Chloropropane ug/L 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
106-93-4 1,2-Dibromoethane ug/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
74-95-3 Dibromomethane ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
75-71-8 Dichlorodifluoromethane ug/L 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
95-50-1 1,2-Dichlorobenzene ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
541-73-1 1,3-Dichlorobenzene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
106-46-7 1,4-Dichlorobenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
75-34-3 1,1-Dichloroethane ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
107-06-2 1,2-Dichloroethane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
75-35-4 1,1-Dichloroethene ug/L 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
156-59-2 cis-1,2-Dichloroethene ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
156-60-5 trans-1,2-Dichloroethene ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
563-58-6 1,1-Dichloropropene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
78-87-5 1,2-Dichloropropane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
594-20-7 2,2-Dichloropropane ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
142-28-9 1,3-Dichloropropane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
10061-01-5 cis-1,3-Dichloropropene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
10061-02-6 trans-1,3-Dichloropropene ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
100-41-4 Ethylbenzene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
87-68-3 Hexachlorobutadiene ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
98-82-8 Isopropylbenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
99-87-6 4-Isopropyltoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1634-04-4 Methyl tert-butyl ether ug/L 0.13 U 0.13 U 0.13 U 0.16 J 0.16 J 0.13 U
75-09-2 Methylene Chloride ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
91-20-3 Naphthalene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
103-65-1 N-Propylbenzene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location: DM21 JS07 JS07 JS10 JS10 JS11
Sample ID: DM21-GW01-080306 JS07-GW01-080306 JS07-TB01-080306 JS10-GW01-080311 JS10-GW02-080311 JS11-GW01-080306
Lab Sample Id: 500-9940-5 500-9940-2 500-9940-1 500-9986-5 500-9986-6 500-9940-3
Depth: NA 415 NA NA NA NA
SDG: 9940 9940 9940 9986 9986 9940
Matrix: Water Water Water Water Water Water
Sampled: 3/6/2008 3/6/2008 3/6/2008 3/11/2008 3/11/2008 3/6/2008

COMPOUND UNITS:
VOLATILES

100-42-5 Styrene ug/L 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
630-20-6 1,1,1,2-Tetrachloroethane ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
79-34-5 1,1,2,2-Tetrachloroethane ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
127-18-4 Tetrachloroethene ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
108-88-3 Toluene ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
87-61-6 1,2,3-Trichlorobenzene ug/L 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
120-82-1 1,2,4-Trichlorobenzene ug/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
75-69-4 Trichlorofluoromethane ug/L 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
71-55-6 1,1,1-Trichloroethane ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
79-00-5 1,1,2-Trichloroethane ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
79-01-6 Trichloroethene ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
96-18-4 1,2,3-Trichloropropane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
95-63-6 1,2,4-Trimethylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
108-67-8 1,3,5-Trimethylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
75-01-4 Vinyl chloride ug/L 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
1330-20-7 Xylenes, Total ug/L 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
108-86-1 Bromobenzene ug/L
74-97-5 Bromochloromethane ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
104-51-8 n-Butylbenzene ug/L
135-98-8 sec-Butylbenzene ug/L
98-06-6 tert-Butylbenzene ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
95-49-8 2-Chlorotoluene ug/L
106-43-4 4-Chlorotoluene ug/L
124-48-1 Chlorodibromomethane ug/L
96-12-8 1,2-Dibromo-3-Chloropropane ug/L
106-93-4 1,2-Dibromoethane ug/L
74-95-3 Dibromomethane ug/L
75-71-8 Dichlorodifluoromethane ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
156-59-2 cis-1,2-Dichloroethene ug/L
156-60-5 trans-1,2-Dichloroethene ug/L
563-58-6 1,1-Dichloropropene ug/L
78-87-5 1,2-Dichloropropane ug/L
594-20-7 2,2-Dichloropropane ug/L
142-28-9 1,3-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
98-82-8 Isopropylbenzene ug/L
99-87-6 4-Isopropyltoluene ug/L
1634-04-4 Methyl tert-butyl ether ug/L
75-09-2 Methylene Chloride ug/L
91-20-3 Naphthalene ug/L
103-65-1 N-Propylbenzene ug/L

JS12 JS14 JS15 JS20 JS25 JS25
JS12-GW01-080311 JS14-INF-GW01-080228 JS15-GW01-080306 JS20-GW01-080306 JS25-GW01-080425 JS25-GW01-080527

500-9986-9 500-9794-11 500-9940-6 500-9940-4 500-10929-1 500-11671-2
NA NA NA NA NA NA

9986 9794 9940 9940 10929 11671
Water Water Water Water Water Water

3/11/2008 2/28/2008 3/6/2008 3/6/2008 4/25/2008 5/27/2008

2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.29 U 0.29 R 0.29 U 0.29 U 0.29 U 0.29 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 U 0.13 U 0.13 U 0.13 U 0.21 J 0.13 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

100-42-5 Styrene ug/L
630-20-6 1,1,1,2-Tetrachloroethane ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
87-61-6 1,2,3-Trichlorobenzene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
75-69-4 Trichlorofluoromethane ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
96-18-4 1,2,3-Trichloropropane ug/L
95-63-6 1,2,4-Trimethylbenzene ug/L
108-67-8 1,3,5-Trimethylbenzene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

JS12 JS14 JS15 JS20 JS25 JS25
JS12-GW01-080311 JS14-INF-GW01-080228 JS15-GW01-080306 JS20-GW01-080306 JS25-GW01-080425 JS25-GW01-080527

500-9986-9 500-9794-11 500-9940-6 500-9940-4 500-10929-1 500-11671-2
NA NA NA NA NA NA

9986 9794 9940 9940 10929 11671
Water Water Water Water Water Water

3/11/2008 2/28/2008 3/6/2008 3/6/2008 4/25/2008 5/27/2008

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.22 U 37 0.22 U 0.22 U 21 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.2 U 0.43 0.2 U 0.2 U 0.73 0.2 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
108-86-1 Bromobenzene ug/L
74-97-5 Bromochloromethane ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
104-51-8 n-Butylbenzene ug/L
135-98-8 sec-Butylbenzene ug/L
98-06-6 tert-Butylbenzene ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
95-49-8 2-Chlorotoluene ug/L
106-43-4 4-Chlorotoluene ug/L
124-48-1 Chlorodibromomethane ug/L
96-12-8 1,2-Dibromo-3-Chloropropane ug/L
106-93-4 1,2-Dibromoethane ug/L
74-95-3 Dibromomethane ug/L
75-71-8 Dichlorodifluoromethane ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
156-59-2 cis-1,2-Dichloroethene ug/L
156-60-5 trans-1,2-Dichloroethene ug/L
563-58-6 1,1-Dichloropropene ug/L
78-87-5 1,2-Dichloropropane ug/L
594-20-7 2,2-Dichloropropane ug/L
142-28-9 1,3-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
98-82-8 Isopropylbenzene ug/L
99-87-6 4-Isopropyltoluene ug/L
1634-04-4 Methyl tert-butyl ether ug/L
75-09-2 Methylene Chloride ug/L
91-20-3 Naphthalene ug/L
103-65-1 N-Propylbenzene ug/L

JS25 JS27 JS29 JS33 JS33 JS36
JS25-TB01-080425 JS27-GW01-080409 JS29-GW01-080311 JS33-GW01-080311 JS33-TB01-080311 JS36-INF-GW01-080228

500-10929-2 500-10541-6 500-9986-4 500-9986-2 500-9986-1 500-9794-2
NA NA NA NA NA NA

10929 10541 9986 9986 9986 9794
Water Water Water Water Water Water

4/25/2008 4/9/2008 3/11/2008 3/11/2008 3/11/2008 2/28/2008

2.1 UJQ 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
0.19 UJQ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 UJQ 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 UJQ 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 UJQ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 UJQ 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 R 0.49 U 0.49 R 0.49 R 0.49 R 0.49 R
0.14 UJQ 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.17 UJQ 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 UJQ 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.38 UJQ 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 UJQ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.36 UJQ 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.2 UJQ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.31 UJQ 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.18 UJQ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 UJQ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.16 UJQ 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.29 UJQ 0.29 R 0.29 U 0.29 U 0.29 U 0.29 R
0.27 UJQ 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.18 UJQ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 UJQ 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.23 UJQ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 UJQ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 UJQ 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.23 UJQ 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 UJQ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.24 UJQ 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.25 UJQ 0.25 U 0.25 U 0.25 U 0.25 U 2.2
0.22 UJQ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.19 UJQ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 UJQ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 UJQ 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 UJQ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 UJQ 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 UJQ 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.18 UJQ 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.2 UJQ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 UJQ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.15 UJQ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 UJQ 0.13 U 0.15 J 0.13 U 0.13 U 0.13 U
0.21 UJQ 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 UJQ 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.19 UJQ 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

100-42-5 Styrene ug/L
630-20-6 1,1,1,2-Tetrachloroethane ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
87-61-6 1,2,3-Trichlorobenzene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
75-69-4 Trichlorofluoromethane ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
96-18-4 1,2,3-Trichloropropane ug/L
95-63-6 1,2,4-Trimethylbenzene ug/L
108-67-8 1,3,5-Trimethylbenzene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

JS25 JS27 JS29 JS33 JS33 JS36
JS25-TB01-080425 JS27-GW01-080409 JS29-GW01-080311 JS33-GW01-080311 JS33-TB01-080311 JS36-INF-GW01-080228

500-10929-2 500-10541-6 500-9986-4 500-9986-2 500-9986-1 500-9794-2
NA NA NA NA NA NA

10929 10541 9986 9986 9986 9794
Water Water Water Water Water Water

4/25/2008 4/9/2008 3/11/2008 3/11/2008 3/11/2008 2/28/2008

0.3 UJQ 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.2 UJQ 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 UJQ 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.22 UJ 0.7 0.22 U 0.22 U 0.22 U 280 +
0.21 UJQ 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.12 UJQ 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.1 UJQ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.31 UJQ 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.16 UJQ 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.25 UJQ 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.2 UJQ 0.2 U 0.2 U 0.2 U 0.2 U 5

0.22 UJQ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 UJQ 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 UJQ 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 UJQ 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.44 UJQ 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
108-86-1 Bromobenzene ug/L
74-97-5 Bromochloromethane ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
104-51-8 n-Butylbenzene ug/L
135-98-8 sec-Butylbenzene ug/L
98-06-6 tert-Butylbenzene ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
95-49-8 2-Chlorotoluene ug/L
106-43-4 4-Chlorotoluene ug/L
124-48-1 Chlorodibromomethane ug/L
96-12-8 1,2-Dibromo-3-Chloropropane ug/L
106-93-4 1,2-Dibromoethane ug/L
74-95-3 Dibromomethane ug/L
75-71-8 Dichlorodifluoromethane ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
156-59-2 cis-1,2-Dichloroethene ug/L
156-60-5 trans-1,2-Dichloroethene ug/L
563-58-6 1,1-Dichloropropene ug/L
78-87-5 1,2-Dichloropropane ug/L
594-20-7 2,2-Dichloropropane ug/L
142-28-9 1,3-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
98-82-8 Isopropylbenzene ug/L
99-87-6 4-Isopropyltoluene ug/L
1634-04-4 Methyl tert-butyl ether ug/L
75-09-2 Methylene Chloride ug/L
91-20-3 Naphthalene ug/L
103-65-1 N-Propylbenzene ug/L

JS36 JS37 JS37 JS38 JS38 JS39
JS36-INF-GW02-080228 JS37-GW01-080314 JS37-GW02-080314 JS38-INF-GW01-080228 JS38-INF-GW02-080228 JS39-GW01-080409

500-9794-3 500-10072-3 500-10072-4 500-9794-15 500-9794-16 500-10541-4
NA 297 NA NA NA 385

9794 10072 10072 9794 9794 10541
Water Water Water Water Water Water

2/28/2008 3/14/2008 3/14/2008 2/28/2008 2/28/2008 4/9/2008

2.1 U 11 U 11 U 2.1 U 2.1 U 2.1 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 R 0.49 U 0.49 U 0.49 R 0.49 R 0.49 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.29 R 0.29 R 0.29 R 0.29 U 0.29 U 0.29 R
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
2.4 1.1 0.92 0.25 U 0.25 U 0.25 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

100-42-5 Styrene ug/L
630-20-6 1,1,1,2-Tetrachloroethane ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
87-61-6 1,2,3-Trichlorobenzene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
75-69-4 Trichlorofluoromethane ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
96-18-4 1,2,3-Trichloropropane ug/L
95-63-6 1,2,4-Trimethylbenzene ug/L
108-67-8 1,3,5-Trimethylbenzene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

JS36 JS37 JS37 JS38 JS38 JS39
JS36-INF-GW02-080228 JS37-GW01-080314 JS37-GW02-080314 JS38-INF-GW01-080228 JS38-INF-GW02-080228 JS39-GW01-080409

500-9794-3 500-10072-3 500-10072-4 500-9794-15 500-9794-16 500-10541-4
NA 297 NA NA NA 385

9794 10072 10072 9794 9794 10541
Water Water Water Water Water Water

2/28/2008 3/14/2008 3/14/2008 2/28/2008 2/28/2008 4/9/2008

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
290 + 51 + 58 + 6.8 6.5 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
5.9 1 U 1.1 J 0.3 0.28 0.2 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
108-86-1 Bromobenzene ug/L
74-97-5 Bromochloromethane ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
104-51-8 n-Butylbenzene ug/L
135-98-8 sec-Butylbenzene ug/L
98-06-6 tert-Butylbenzene ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
95-49-8 2-Chlorotoluene ug/L
106-43-4 4-Chlorotoluene ug/L
124-48-1 Chlorodibromomethane ug/L
96-12-8 1,2-Dibromo-3-Chloropropane ug/L
106-93-4 1,2-Dibromoethane ug/L
74-95-3 Dibromomethane ug/L
75-71-8 Dichlorodifluoromethane ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
156-59-2 cis-1,2-Dichloroethene ug/L
156-60-5 trans-1,2-Dichloroethene ug/L
563-58-6 1,1-Dichloropropene ug/L
78-87-5 1,2-Dichloropropane ug/L
594-20-7 2,2-Dichloropropane ug/L
142-28-9 1,3-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
98-82-8 Isopropylbenzene ug/L
99-87-6 4-Isopropyltoluene ug/L
1634-04-4 Methyl tert-butyl ether ug/L
75-09-2 Methylene Chloride ug/L
91-20-3 Naphthalene ug/L
103-65-1 N-Propylbenzene ug/L

JS40 JS41 JS42 JS43 JS44 JS44
JS40-GW01-080409 JS41-GW01-080528 JS42-GW01-080311 JS43-GW01-080514 JS44-GW01-080409 JS44-TB01-080409

500-10541-5 500-11671-3 500-9986-7 500-11380-1 500-10541-2 500-10541-1
NA NA NA NA NA NA

10541 11671 9986 11380 10541 10541
Water Water Water Water Water Water

4/9/2008 5/28/2008 3/11/2008 5/14/2008 4/9/2008 4/9/2008

2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 U 0.49 R 0.49 R 0.49 R 0.49 U 0.49 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.29 R 0.29 U 0.29 U 0.29 U 0.29 R 0.29 R
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

parsons Page 9 of 14 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

100-42-5 Styrene ug/L
630-20-6 1,1,1,2-Tetrachloroethane ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
87-61-6 1,2,3-Trichlorobenzene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
75-69-4 Trichlorofluoromethane ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
96-18-4 1,2,3-Trichloropropane ug/L
95-63-6 1,2,4-Trimethylbenzene ug/L
108-67-8 1,3,5-Trimethylbenzene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

JS40 JS41 JS42 JS43 JS44 JS44
JS40-GW01-080409 JS41-GW01-080528 JS42-GW01-080311 JS43-GW01-080514 JS44-GW01-080409 JS44-TB01-080409

500-10541-5 500-11671-3 500-9986-7 500-11380-1 500-10541-2 500-10541-1
NA NA NA NA NA NA

10541 11671 9986 11380 10541 10541
Water Water Water Water Water Water

4/9/2008 5/28/2008 3/11/2008 5/14/2008 4/9/2008 4/9/2008

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
108-86-1 Bromobenzene ug/L
74-97-5 Bromochloromethane ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
104-51-8 n-Butylbenzene ug/L
135-98-8 sec-Butylbenzene ug/L
98-06-6 tert-Butylbenzene ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
95-49-8 2-Chlorotoluene ug/L
106-43-4 4-Chlorotoluene ug/L
124-48-1 Chlorodibromomethane ug/L
96-12-8 1,2-Dibromo-3-Chloropropane ug/L
106-93-4 1,2-Dibromoethane ug/L
74-95-3 Dibromomethane ug/L
75-71-8 Dichlorodifluoromethane ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
156-59-2 cis-1,2-Dichloroethene ug/L
156-60-5 trans-1,2-Dichloroethene ug/L
563-58-6 1,1-Dichloropropene ug/L
78-87-5 1,2-Dichloropropane ug/L
594-20-7 2,2-Dichloropropane ug/L
142-28-9 1,3-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
98-82-8 Isopropylbenzene ug/L
99-87-6 4-Isopropyltoluene ug/L
1634-04-4 Methyl tert-butyl ether ug/L
75-09-2 Methylene Chloride ug/L
91-20-3 Naphthalene ug/L
103-65-1 N-Propylbenzene ug/L

JS45 JS47 JS50 JS50 JS51 JS52
JS45-GW01-080409 JS47-GW01-080311 JS50-GW01-080314 JS50-TB01-080314 JS51-GW01-080311 JS52-INF-GW01-080228

500-10541-3 500-9986-8 500-10072-2 500-10072-1 500-9986-3 500-9794-7
NA 390 400 NA NA NA

10541 9986 10072 10072 9986 9794
Water Water Water Water Water Water

4/9/2008 3/11/2008 3/14/2008 3/14/2008 3/11/2008 2/28/2008

2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 U 0.49 R 0.49 U 0.49 U 0.49 R 0.49 R
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.29 R 0.29 U 0.29 R 0.29 R 0.29 U 0.29 R
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

100-42-5 Styrene ug/L
630-20-6 1,1,1,2-Tetrachloroethane ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
87-61-6 1,2,3-Trichlorobenzene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
75-69-4 Trichlorofluoromethane ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
96-18-4 1,2,3-Trichloropropane ug/L
95-63-6 1,2,4-Trimethylbenzene ug/L
108-67-8 1,3,5-Trimethylbenzene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

JS45 JS47 JS50 JS50 JS51 JS52
JS45-GW01-080409 JS47-GW01-080311 JS50-GW01-080314 JS50-TB01-080314 JS51-GW01-080311 JS52-INF-GW01-080228

500-10541-3 500-9986-8 500-10072-2 500-10072-1 500-9986-3 500-9794-7
NA 390 400 NA NA NA

10541 9986 10072 10072 9986 9794
Water Water Water Water Water Water

4/9/2008 3/11/2008 3/14/2008 3/14/2008 3/11/2008 2/28/2008

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 5.3
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.25

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
108-86-1 Bromobenzene ug/L
74-97-5 Bromochloromethane ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
104-51-8 n-Butylbenzene ug/L
135-98-8 sec-Butylbenzene ug/L
98-06-6 tert-Butylbenzene ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
95-49-8 2-Chlorotoluene ug/L
106-43-4 4-Chlorotoluene ug/L
124-48-1 Chlorodibromomethane ug/L
96-12-8 1,2-Dibromo-3-Chloropropane ug/L
106-93-4 1,2-Dibromoethane ug/L
74-95-3 Dibromomethane ug/L
75-71-8 Dichlorodifluoromethane ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
156-59-2 cis-1,2-Dichloroethene ug/L
156-60-5 trans-1,2-Dichloroethene ug/L
563-58-6 1,1-Dichloropropene ug/L
78-87-5 1,2-Dichloropropane ug/L
594-20-7 2,2-Dichloropropane ug/L
142-28-9 1,3-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
98-82-8 Isopropylbenzene ug/L
99-87-6 4-Isopropyltoluene ug/L
1634-04-4 Methyl tert-butyl ether ug/L
75-09-2 Methylene Chloride ug/L
91-20-3 Naphthalene ug/L
103-65-1 N-Propylbenzene ug/L

MW13 MW2R MW2R PA53 PA55 W3
MW13-GW01-080409 MW2R-GW01-000.0-080228 MW2R-TB01-000.0-080228 PA53-GW01-080527 PA55-GW01-000.0-080228 W3-GW01-000_0-080229

500-10541-7 500-9794-20 500-9794-22 500-11671-1 500-9794-21 500-9794-19
NA 369.8 NA NA 387 NA

10541 9794 9794 11671 9794 9794
Water Water Water Water Water Water

4/9/2008 2/28/2008 2/28/2008 5/27/2008 2/28/2008 2/29/2008

2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 U 0.49 R 0.49 U 0.49 R 0.49 U 0.49 R U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.29 R 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
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Table AI.3
Task 2c - Residential Well Sampling Groundwater Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

100-42-5 Styrene ug/L
630-20-6 1,1,1,2-Tetrachloroethane ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
87-61-6 1,2,3-Trichlorobenzene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
75-69-4 Trichlorofluoromethane ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
96-18-4 1,2,3-Trichloropropane ug/L
95-63-6 1,2,4-Trimethylbenzene ug/L
108-67-8 1,3,5-Trimethylbenzene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

MW13 MW2R MW2R PA53 PA55 W3
MW13-GW01-080409 MW2R-GW01-000.0-080228 MW2R-TB01-000.0-080228 PA53-GW01-080527 PA55-GW01-000.0-080228 W3-GW01-000_0-080229

500-10541-7 500-9794-20 500-9794-22 500-11671-1 500-9794-21 500-9794-19
NA 369.8 NA NA 387 NA

10541 9794 9794 11671 9794 9794
Water Water Water Water Water Water

4/9/2008 2/28/2008 2/28/2008 5/27/2008 2/28/2008 2/29/2008

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location: BW20 BW20 BW21A BW21 BW22 BW22
Sample ID: BW20-GW01-090319 BW20-TB01-090319 BW21A-GW01-090318 BW21-GW01-090324 BW22-GW01-090324 BW22-TB01-090324
Lab Sample Id 500-17729-1 500-17729-2 500-17702-3 500-17786-3 500-17786-2 500-17786-1
Depth: 20 NA 52.5 440 260 NA
SDG: 17729 17729 17702 17786 17786 17786
Matrix: Water Water Water Water Water Water
Sampled: 3/19/2009 3/19/2009 3/18/2009 3/24/2009 3/24/2009 3/24/2009

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L 1200 U 1.2 U 6 U 1.2 U 1.2 U 1.2 U
71-43-2 Benzene ug/L 160 U 0.16 U 0.8 U 0.16 U 0.16 U 0.16 U
75-27-4 Bromodichloromethane ug/L 180 U 0.18 U 0.9 U 0.18 U 0.18 U 0.18 U
75-25-2 Bromoform ug/L 300 U 0.3 U 1.5 U 0.3 U 0.3 U 0.3 U
74-83-9 Bromomethane ug/L 440 U 0.44 U 2.2 U 0.44 U 0.44 U 0.44 U
75-15-0 Carbon disulfide ug/L 390 U 0.39 U 2 U 0.39 U 0.39 U 0.39 U
56-23-5 Carbon tetrachloride ug/L 210 U 0.21 U 1 U 0.21 U 0.21 U 0.21 U
108-90-7 Chlorobenzene ug/L 170 U 0.17 U 0.85 U 0.17 U 0.17 U 0.17 U
75-00-3 Chloroethane ug/L 450 U 0.45 U 2.2 U 0.45 U 0.45 U 0.45 U
67-66-3 Chloroform ug/L 130 U 0.13 U 0.65 U 0.13 U 0.13 U 0.13 U
74-87-3 Chloromethane ug/L 330 U 0.33 U 1.6 U 0.33 U 0.33 U 0.33 U
124-48-1 Dibromochloromethane ug/L 190 U 0.19 U 0.95 U 0.19 U 0.19 U 0.19 U
75-34-3 1,1-Dichloroethane ug/L 180 U 0.18 U 0.9 U 0.18 U 0.18 U 0.18 U
107-06-2 1,2-Dichloroethane ug/L 220 U 0.22 U 1.1 U 0.22 U 0.22 U 0.22 U
75-35-4 1,1-Dichloroethene ug/L 220 U 0.22 U 1.1 U 0.22 U 0.22 U 0.22 U
540-59-0 1,2-Dichloroethene, Total ug/L 300 U 0.3 U 78 0.3 U 0.3 U 0.3 U
78-87-5 1,2-Dichloropropane ug/L 230 U 0.23 U 1.2 U 0.23 U 0.23 U 0.23 U
10061-01-5 cis-1,3-Dichloropropene ug/L 160 U 0.16 U 0.8 U 0.16 U 0.16 U 0.16 U
10061-02-6 trans-1,3-Dichloropropene ug/L 130 U 0.13 U 0.65 U 0.13 U 0.13 U 0.13 U
100-41-4 Ethylbenzene ug/L 170 U 0.17 U 0.85 U 0.17 U 0.17 U 0.17 U
591-78-6 2-Hexanone ug/L 770 U 0.77 U 3.8 U 0.77 U 0.77 U 0.77 U
78-93-3 2-Butanone (MEK) ug/L 830 U 0.83 U 4.2 U 0.83 U 0.83 U 0.83 U
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L 580 U 0.58 U 2.9 U 0.58 U 0.58 U 0.58 U
75-09-2 Methylene Chloride ug/L 990 U 0.99 U 5 U 0.99 U 0.99 U 0.99 U
100-42-5 Styrene ug/L 150 U 0.15 U 0.75 U 0.15 U 0.15 U 0.15 U
79-34-5 1,1,2,2-Tetrachloroethane ug/L 250 U 0.25 U 1.2 U 0.25 U 0.25 U 0.25 U
127-18-4 Tetrachloroethene ug/L 190000 + 0.14 U 810 + 0.14 U 0.14 U 0.14 U
108-88-3 Toluene ug/L 160 U 0.16 U 0.8 U 0.16 U 0.16 U 0.16 U
71-55-6 1,1,1-Trichloroethane ug/L 230 U 0.23 U 1.2 U 0.23 U 0.23 U 0.23 U
79-00-5 1,1,2-Trichloroethane ug/L 320 U 0.32 U 1.6 U 0.32 U 0.32 U 0.32 U
79-01-6 Trichloroethene ug/L 200 U 0.2 U 150 0.2 U 0.2 U 0.2 U
75-01-4 Vinyl chloride ug/L 230 U 0.23 U 1.2 U 0.23 U 0.23 U 0.23 U
1330-20-7 Xylenes, Total ug/L 330 U 0.33 U 1.6 U 0.33 U 0.33 U 0.33 U

RISK 175
74-84-0 Ethane ug/L 0.35 U NA 0.35 U 0.35 U 0.35 U NA
74-85-1 Ethylene ug/L 0.33 U NA 0.33 U 0.33 U 0.33 U NA
74-82-8 Methane ug/L 0.26 J NA 0.19 J 0.71 J 9.9 J NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location: BW20 BW20 BW21A BW21 BW22 BW22
Sample ID: BW20-GW01-090319 BW20-TB01-090319 BW21A-GW01-090318 BW21-GW01-090324 BW22-GW01-090324 BW22-TB01-090324
Lab Sample Id 500-17729-1 500-17729-2 500-17702-3 500-17786-3 500-17786-2 500-17786-1
Depth: 20 NA 52.5 440 260 NA
SDG: 17729 17729 17702 17786 17786 17786
Matrix: Water Water Water Water Water Water
Sampled: 3/19/2009 3/19/2009 3/18/2009 3/24/2009 3/24/2009 3/24/2009

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L NA NA NA NA NA NA
208-96-8 Acenaphthylene ug/L NA NA NA NA NA NA
120-12-7 Anthracene ug/L NA NA NA NA NA NA
56-55-3 Benzo[a]anthracene ug/L NA NA NA NA NA NA
50-32-8 Benzo[a]pyrene ug/L NA NA NA NA NA NA
205-99-2 Benzo[b]fluoranthene ug/L NA NA NA NA NA NA
191-24-2 Benzo[g,h,i]perylene ug/L NA NA NA NA NA NA
207-08-9 Benzo[k]fluoranthene ug/L NA NA NA NA NA NA
111-91-1 Bis(2-chloroethoxy)methane ug/L NA NA NA NA NA NA
111-44-4 Bis(2-chloroethyl)ether ug/L NA NA NA NA NA NA
117-81-7 Bis(2-ethylhexyl) phthalate ug/L NA NA NA NA NA NA
101-55-3 4-Bromophenyl phenyl ether ug/L NA NA NA NA NA NA
85-68-7 Butyl benzyl phthalate ug/L NA NA NA NA NA NA
86-74-8 Carbazole ug/L NA NA NA NA NA NA
59-50-7 4-Chloro-3-methylphenol ug/L NA NA NA NA NA NA
106-47-8 4-Chloroaniline ug/L NA NA NA NA NA NA
91-58-7 2-Chloronaphthalene ug/L NA NA NA NA NA NA
95-57-8 2-Chlorophenol ug/L NA NA NA NA NA NA
7005-72-3 4-Chlorophenyl phenyl ether ug/L NA NA NA NA NA NA
218-01-9 Chrysene ug/L NA NA NA NA NA NA
53-70-3 Dibenz(a,h)anthracene ug/L NA NA NA NA NA NA
132-64-9 Dibenzofuran ug/L NA NA NA NA NA NA
95-50-1 1,2-Dichlorobenzene ug/L NA NA NA NA NA NA
541-73-1 1,3-Dichlorobenzene ug/L NA NA NA NA NA NA
106-46-7 1,4-Dichlorobenzene ug/L NA NA NA NA NA NA
91-94-1 3,3'-Dichlorobenzidine ug/L NA NA NA NA NA NA
120-83-2 2,4-Dichlorophenol ug/L NA NA NA NA NA NA
84-66-2 Diethyl phthalate ug/L NA NA NA NA NA NA
105-67-9 2,4-Dimethylphenol ug/L NA NA NA NA NA NA
131-11-3 Dimethyl phthalate ug/L NA NA NA NA NA NA
84-74-2 Di-n-butyl phthalate ug/L NA NA NA NA NA NA
117-84-0 Di-n-octyl phthalate ug/L NA NA NA NA NA NA
534-52-1 4,6-Dinitro-2-methylphenol ug/L NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location: BW20 BW20 BW21A BW21 BW22 BW22
Sample ID: BW20-GW01-090319 BW20-TB01-090319 BW21A-GW01-090318 BW21-GW01-090324 BW22-GW01-090324 BW22-TB01-090324
Lab Sample Id 500-17729-1 500-17729-2 500-17702-3 500-17786-3 500-17786-2 500-17786-1
Depth: 20 NA 52.5 440 260 NA
SDG: 17729 17729 17702 17786 17786 17786
Matrix: Water Water Water Water Water Water
Sampled: 3/19/2009 3/19/2009 3/18/2009 3/24/2009 3/24/2009 3/24/2009

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L NA NA NA NA NA NA
121-14-2 2,4-Dinitrotoluene ug/L NA NA NA NA NA NA
606-20-2 2,6-Dinitrotoluene ug/L NA NA NA NA NA NA
206-44-0 Fluoranthene ug/L NA NA NA NA NA NA
86-73-7 Fluorene ug/L NA NA NA NA NA NA
118-74-1 Hexachlorobenzene ug/L NA NA NA NA NA NA
87-68-3 Hexachlorobutadiene ug/L NA NA NA NA NA NA
77-47-4 Hexachlorocyclopentadiene ug/L NA NA NA NA NA NA
67-72-1 Hexachloroethane ug/L NA NA NA NA NA NA
193-39-5 Indeno[1,2,3-cd]pyrene ug/L NA NA NA NA NA NA
78-59-1 Isophorone ug/L NA NA NA NA NA NA
91-57-6 2-Methylnaphthalene ug/L NA NA NA NA NA NA
95-48-7 2-Methylphenol ug/L NA NA NA NA NA NA
15831-10-4 3 & 4 Methylphenol ug/L NA NA NA NA NA NA
91-20-3 Naphthalene ug/L NA NA NA NA NA NA
88-74-4 2-Nitroaniline ug/L NA NA NA NA NA NA
99-09-2 3-Nitroaniline ug/L NA NA NA NA NA NA
100-01-6 4-Nitroaniline ug/L NA NA NA NA NA NA
98-95-3 Nitrobenzene ug/L NA NA NA NA NA NA
88-75-5 2-Nitrophenol ug/L NA NA NA NA NA NA
100-02-7 4-Nitrophenol ug/L NA NA NA NA NA NA
621-64-7 N-Nitrosodi-n-propylamine ug/L NA NA NA NA NA NA
86-30-6 N-Nitrosodiphenylamine ug/L NA NA NA NA NA NA
108-60-1 2,2'-oxybis[1-chloropropane] ug/L NA NA NA NA NA NA
87-86-5 Pentachlorophenol ug/L NA NA NA NA NA NA
85-01-8 Phenanthrene ug/L NA NA NA NA NA NA
108-95-2 Phenol ug/L NA NA NA NA NA NA
129-00-0 Pyrene ug/L NA NA NA NA NA NA
120-82-1 1,2,4-Trichlorobenzene ug/L NA NA NA NA NA NA
95-95-4 2,4,5-Trichlorophenol ug/L NA NA NA NA NA NA
88-06-2 2,4,6-Trichlorophenol ug/L NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location: BW20 BW20 BW21A BW21 BW22 BW22
Sample ID: BW20-GW01-090319 BW20-TB01-090319 BW21A-GW01-090318 BW21-GW01-090324 BW22-GW01-090324 BW22-TB01-090324
Lab Sample Id 500-17729-1 500-17729-2 500-17702-3 500-17786-3 500-17786-2 500-17786-1
Depth: 20 NA 52.5 440 260 NA
SDG: 17729 17729 17702 17786 17786 17786
Matrix: Water Water Water Water Water Water
Sampled: 3/19/2009 3/19/2009 3/18/2009 3/24/2009 3/24/2009 3/24/2009

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L NA NA NA NA NA NA
72-55-9 4,4'-DDE ug/L NA NA NA NA NA NA
50-29-3 4,4'-DDT ug/L NA NA NA NA NA NA
309-00-2 Aldrin ug/L NA NA NA NA NA NA
319-84-6 alpha-BHC ug/L NA NA NA NA NA NA
319-85-7 beta-BHC ug/L NA NA NA NA NA NA
319-86-8 delta-BHC ug/L NA NA NA NA NA NA
58-89-9 gamma-BHC (Lindane) ug/L NA NA NA NA NA NA
5103-71-9 alpha-Chlordane ug/L NA NA NA NA NA NA
5103-74-2 gamma-Chlordane ug/L NA NA NA NA NA NA
60-57-1 Dieldrin ug/L NA NA NA NA NA NA
959-98-8 Endosulfan I ug/L NA NA NA NA NA NA
33213-65-9 Endosulfan II ug/L NA NA NA NA NA NA
1031-07-8 Endosulfan sulfate ug/L NA NA NA NA NA NA
72-20-8 Endrin ug/L NA NA NA NA NA NA
7421-93-4 Endrin aldehyde ug/L NA NA NA NA NA NA
53494-70-5 Endrin ketone ug/L NA NA NA NA NA NA
76-44-8 Heptachlor ug/L NA NA NA NA NA NA
1024-57-3 Heptachlor epoxide ug/L NA NA NA NA NA NA
72-43-5 Methoxychlor ug/L NA NA NA NA NA NA
8001-35-2 Toxaphene ug/L NA NA NA NA NA NA

PCBs
12674-11-2 PCB-1016 ug/L NA NA NA NA NA NA
11104-28-2 PCB-1221 ug/L NA NA NA NA NA NA
11141-16-5 PCB-1232 ug/L NA NA NA NA NA NA
53469-21-9 PCB-1242 ug/L NA NA NA NA NA NA
12672-29-6 PCB-1248 ug/L NA NA NA NA NA NA
11097-69-1 PCB-1254 ug/L NA NA NA NA NA NA
11096-82-5 PCB-1260 ug/L NA NA NA NA NA NA

METALS
7440-38-2 Arsenic mg/L NA NA NA NA NA NA
7440-39-3 Barium mg/L NA NA NA NA NA NA
7440-43-9 Cadmium mg/L NA NA NA NA NA NA
7440-47-3 Chromium mg/L NA NA NA NA NA NA
7439-92-1 Lead mg/L NA NA NA NA NA NA
7439-97-6 Mercury ug/L NA NA NA NA NA NA
7782-49-2 Selenium mg/L NA NA NA NA NA NA
7440-22-4 Silver mg/L NA NA NA NA NA NA
7440-66-6 Zinc mg/L NA NA NA NA NA NA

OTHER
7664-41-7 Ammonia (as N) mg/L 1.3 0.2 0.29 U 0.12 U
16887-00-6 Chloride mg/L 64 44 1.9 2.8
14797-55-8 Nitrogen, Nitrate mg/L 3.3 1.1 0.02 U 0.18
STL00217 Nitrogen, Nitrate Nitrite mg/L 3.7 1.1 0.02 U 0.18
14797-65-0 Nitrogen, Nitrite mg/L 0.44 0.0042 U 0.0042 U 0.0042 U
14808-79-8 Sulfate mg/L 330 16 11 4.5
18496-25-8 Sulfide mg/L 0.31 J 1.5 0.31 U 0.31 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

JS15 JS15 JS20 JS25 JS25 JS39
JS15-GW01-090422 JS15-TB01-090422 JS20-GW01-090325 JS25-GW01-090429 JS25-GW02-090429 JS39-GW01-090325

500-18415-1 500-18415-2 500-17843-3 500-18570-3 500-18570-4 500-17843-1
425 NA NA 473 473 385

18415 18415 17843 18570 18570 17843
Water Water Water Water Water Water

4/22/2009 4/22/2009 3/25/2009 4/29/2009 4/29/2009 3/25/2009

1.2 R 1.2 R 1.2 R 1.2 R 1.2 R 1.2 R
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.14 U 0.14 U 0.14 U 7.1 7.9 0.14 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.35 U NA 0.35 U 0.35 U 0.35 U 0.35 U
0.33 U NA 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U NA 0.25 J 0.19 U 0.19 U 0.35 J
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

JS15 JS15 JS20 JS25 JS25 JS39
JS15-GW01-090422 JS15-TB01-090422 JS20-GW01-090325 JS25-GW01-090429 JS25-GW02-090429 JS39-GW01-090325

500-18415-1 500-18415-2 500-17843-3 500-18570-3 500-18570-4 500-17843-1
425 NA NA 473 473 385

18415 18415 17843 18570 18570 17843
Water Water Water Water Water Water

4/22/2009 4/22/2009 3/25/2009 4/29/2009 4/29/2009 3/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

JS15 JS15 JS20 JS25 JS25 JS39
JS15-GW01-090422 JS15-TB01-090422 JS20-GW01-090325 JS25-GW01-090429 JS25-GW02-090429 JS39-GW01-090325

500-18415-1 500-18415-2 500-17843-3 500-18570-3 500-18570-4 500-17843-1
425 NA NA 473 473 385

18415 18415 17843 18570 18570 17843
Water Water Water Water Water Water

4/22/2009 4/22/2009 3/25/2009 4/29/2009 4/29/2009 3/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

JS15 JS15 JS20 JS25 JS25 JS39
JS15-GW01-090422 JS15-TB01-090422 JS20-GW01-090325 JS25-GW01-090429 JS25-GW02-090429 JS39-GW01-090325

500-18415-1 500-18415-2 500-17843-3 500-18570-3 500-18570-4 500-17843-1
425 NA NA 473 473 385

18415 18415 17843 18570 18570 17843
Water Water Water Water Water Water

4/22/2009 4/22/2009 3/25/2009 4/29/2009 4/29/2009 3/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

0.13 U 0.38 0.065 U 0.065 U 0.52
2.6 2.4 80 72 1.8

0.063 J 0.32 2.5 2.4 0.021 J
0.063 J 0.32 2.5 2.4 0.021 J

0.0042 U 0.0042 U 0.011 J 0.013 J 0.0042 U
11 8.2 14 14 14

0.31 U 0.31 U 0.43 U 0.31 U 0.31 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

JS39 JS40 MW1S MW1S MW1S MW1SW
JS39-TB01-090325 JS40-GW01-090325 MW1S-GW01-090316 MW1S-GW02-090316 MW1S-TB01-090316 MW1SW-GW01-090303

500-17843-2 500-17843-4 500-17651-2 500-17651-3 500-17651-5 500-17392-2
NA NA 29.1 29.1 NA 111.2

17843 17843 17651 17651 17651 17392
Water Water Water Water Water Water

3/25/2009 3/25/2009 3/16/2009 3/16/2009 3/16/2009 3/3/2009

1.2 R 1.2 R 12 R 12 R 1.2 R 1.2 R
0.16 U 0.16 U 1.6 U 1.6 U 0.16 U 0.16 U
0.18 U 0.18 U 1.8 U 1.8 U 0.18 U 0.18 U

0.3 U 0.3 U 3 U 3 U 0.3 U 0.3 U
0.44 U 0.44 U 4.4 U 4.4 U 0.44 U 0.44 U
0.39 U 0.39 U 3.9 U 3.9 U 0.39 U 0.39 U
0.21 U 0.21 U 2.1 U 2.1 U 0.21 U 0.21 U
0.17 U 0.17 U 1.7 U 1.7 U 0.17 U 0.17 U
0.45 U 0.45 U 4.5 U 4.5 U 0.45 U 0.45 U
0.13 U 0.13 U 1.3 U 1.3 U 0.13 U 0.13 U
0.33 U 0.33 U 3.3 U 3.3 U 0.33 U 0.33 U
0.19 U 0.19 U 1.9 U 1.9 U 0.19 U 0.19 U
0.18 U 0.18 U 1.8 U 1.8 U 0.18 U 0.18 U
0.22 U 0.22 U 2.2 U 2.2 U 0.22 U 0.22 U
0.22 U 0.22 U 2.2 U 2.2 U 0.22 U 0.22 U

0.3 U 0.3 U 40 41 0.3 U 0.3 U
0.23 U 0.23 U 2.3 U 2.3 U 0.23 U 0.23 U
0.16 U 0.16 U 1.6 U 1.6 U 0.16 U 0.16 U
0.13 U 0.13 U 1.3 U 1.3 U 0.13 U 0.13 U
0.17 U 0.17 U 1.7 U 1.7 U 0.17 U 0.17 U
0.77 U 0.77 U 7.7 U 7.7 U 0.77 U 0.77 U
0.83 U 0.83 U 8.3 U 8.3 U 0.83 U 0.83 U
0.58 U 0.58 U 5.8 U 5.8 U 0.58 U 0.58 U
0.99 U 0.99 U 28 9.9 U 0.99 U 0.99 U
0.15 U 0.15 U 1.5 U 1.5 U 0.15 U 0.15 U
0.25 U 0.25 U 2.5 U 2.5 U 0.25 U 0.25 U
0.14 U 0.14 U 2000 + 2100 + 0.14 U 2.3
0.16 U 0.16 U 1.6 U 1.6 U 0.16 U 0.16 U
0.23 U 0.23 U 2.3 U 2.3 U 0.23 U 0.23 U
0.32 U 0.32 U 3.2 U 3.2 U 0.32 U 0.32 U

0.2 U 0.2 U 87 94 0.2 U 0.2 U
0.23 U 0.23 U 2.3 U 2.3 U 0.23 U 0.23 U
0.33 U 0.33 U 3.3 U 3.3 U 0.33 U 0.33 U

NA 0.35 U 0.35 U 0.35 U NA 0.35 U
NA 0.33 U 0.33 U 0.33 U NA 0.33 U
NA 0.44 J 0.21 J 0.21 J NA 0.44 J
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

JS39 JS40 MW1S MW1S MW1S MW1SW
JS39-TB01-090325 JS40-GW01-090325 MW1S-GW01-090316 MW1S-GW02-090316 MW1S-TB01-090316 MW1SW-GW01-090303

500-17843-2 500-17843-4 500-17651-2 500-17651-3 500-17651-5 500-17392-2
NA NA 29.1 29.1 NA 111.2

17843 17843 17651 17651 17651 17392
Water Water Water Water Water Water

3/25/2009 3/25/2009 3/16/2009 3/16/2009 3/16/2009 3/3/2009

NA NA 0.057 U 0.058 U NA NA
NA NA 0.057 U 0.058 U NA NA
NA NA 0.067 U 0.068 U NA NA
NA NA 0.065 U 0.066 U NA NA
NA NA 0.043 U 0.044 U NA NA
NA NA 0.041 U 0.042 U NA NA
NA NA 0.11 U 0.11 U NA NA
NA NA 0.077 U 0.079 U NA NA
NA NA 0.14 U 0.14 U NA NA
NA NA 0.24 U 0.24 U NA NA
NA NA 1.9 U 1.9 U NA NA
NA NA 0.16 U 0.16 U NA NA
NA NA 0.2 U 0.2 U NA NA
NA NA 0.8 U 0.82 U NA NA
NA NA 2.4 U 2.4 U NA NA
NA NA 0.76 U 0.78 U NA NA
NA NA 0.17 U 0.17 U NA NA
NA NA 0.21 U 0.21 U NA NA
NA NA 0.24 U 0.24 U NA NA
NA NA 0.067 U 0.068 U NA NA
NA NA 0.056 U 0.057 U NA NA
NA NA 0.24 U 0.24 U NA NA
NA NA 0.2 U 0.2 U NA NA
NA NA 0.21 U 0.21 U NA NA
NA NA 0.2 U 0.2 U NA NA
NA NA 0.25 U 0.25 U NA NA
NA NA 3.1 U 3.2 U NA NA
NA NA 0.2 U 0.2 U NA NA
NA NA 1.1 U 1.1 U NA NA
NA NA 0.13 U 0.13 U NA NA
NA NA 0.63 U 0.64 U NA NA
NA NA 1.7 U 1.7 U NA NA
NA NA 1.8 U 1.8 U NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

JS39 JS40 MW1S MW1S MW1S MW1SW
JS39-TB01-090325 JS40-GW01-090325 MW1S-GW01-090316 MW1S-GW02-090316 MW1S-TB01-090316 MW1SW-GW01-090303

500-17843-2 500-17843-4 500-17651-2 500-17651-3 500-17651-5 500-17392-2
NA NA 29.1 29.1 NA 111.2

17843 17843 17651 17651 17651 17392
Water Water Water Water Water Water

3/25/2009 3/25/2009 3/16/2009 3/16/2009 3/16/2009 3/3/2009

NA NA 3 U 3.1 U NA NA
NA NA 0.44 U 0.45 U NA NA
NA NA 0.12 U 0.12 U NA NA
NA NA 0.067 U 0.068 U NA NA
NA NA 0.056 U 0.057 U NA NA
NA NA 0.065 U 0.066 U NA NA
NA NA 0.25 U 0.25 U NA NA
NA NA 4.3 U 4.4 U NA NA
NA NA 0.25 U 0.25 U NA NA
NA NA 0.071 U 0.072 U NA NA
NA NA 0.57 U 0.58 U NA NA
NA NA 0.16 U 0.16 U NA NA
NA NA 0.42 U 0.43 U NA NA
NA NA 0.19 U 0.19 U NA NA
NA NA 0.098 U 0.1 U NA NA
NA NA 0.54 U 0.55 U NA NA
NA NA 0.98 U 1 U NA NA
NA NA 2.3 U 2.3 U NA NA
NA NA 0.29 U 0.3 U NA NA
NA NA 0.63 U 0.64 U NA NA
NA NA 2.4 U 2.4 U NA NA
NA NA 0.15 U 0.15 U NA NA
NA NA 0.2 U 0.2 U NA NA
NA NA 0.2 U 0.2 U NA NA
NA NA 2.1 U 2.1 U NA NA
NA NA 0.07 U 0.071 U NA NA
NA NA 1.3 U 1.3 U NA NA
NA NA 0.07 U 0.071 U NA NA
NA NA 0.24 U 0.24 U NA NA
NA NA 2.5 U 2.6 U NA NA
NA NA 0.66 U 0.67 U NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

JS39 JS40 MW1S MW1S MW1S MW1SW
JS39-TB01-090325 JS40-GW01-090325 MW1S-GW01-090316 MW1S-GW02-090316 MW1S-TB01-090316 MW1SW-GW01-090303

500-17843-2 500-17843-4 500-17651-2 500-17651-3 500-17651-5 500-17392-2
NA NA 29.1 29.1 NA 111.2

17843 17843 17651 17651 17651 17392
Water Water Water Water Water Water

3/25/2009 3/25/2009 3/16/2009 3/16/2009 3/16/2009 3/3/2009

NA NA 0.009 U 0.0093 U NA NA
NA NA 0.0088 U 0.0091 U NA NA
NA NA 0.0077 U 0.0079 U NA NA
NA NA 0.014 U 0.014 U NA NA
NA NA 0.011 U 0.011 U NA NA
NA NA 0.015 U 0.015 U NA NA
NA NA 0.013 U 0.013 U NA NA
NA NA 0.0096 U 0.0099 U NA NA
NA NA 0.0084 U 0.0086 U NA NA
NA NA 0.0098 U 0.01 U NA NA
NA NA 0.0076 U 0.0078 U NA NA
NA NA 0.0051 U 0.0052 U NA NA
NA NA 0.0062 U 0.0064 U NA NA
NA NA 0.0088 U 0.009 U NA NA
NA NA 0.0088 U 0.009 U NA NA
NA NA 0.01 U 0.01 U NA NA
NA NA 0.01 U 0.01 U NA NA
NA NA 0.014 U 0.014 U NA NA
NA NA 0.0087 U 0.0089 U NA NA
NA NA 0.012 U 0.013 U NA NA
NA NA 0.17 U 0.17 U NA NA

NA NA 0.081 U 0.083 U NA NA
NA NA 0.15 U 0.15 U NA NA
NA NA 0.079 U 0.081 U NA NA
NA NA 0.077 U 0.079 U NA NA
NA NA 0.079 U 0.081 U NA NA
NA NA 0.062 U 0.063 U NA NA
NA NA 0.088 U 0.091 U NA NA

NA NA 0.0028 U 0.0028 U NA NA
NA NA 0.25 0.24 NA NA
NA NA 0.00046 U 0.00046 U NA NA
NA NA 0.0029 J 0.0033 J NA NA
NA NA 0.0018 U 0.0018 U NA NA
NA NA 0.065 U 0.065 U NA NA
NA NA 0.0042 U 0.0042 U NA NA
NA NA 0.0012 U 0.0012 U NA NA
NA NA 0.0036 U 0.0036 U NA NA

0.093 U 0.31 0.22 NA 0.77
4.8 24 23 NA 9.1 J

0.02 U 1.1 2.3 NA 0.23
0.02 U 1.1 2.3 NA 0.23

0.013 J 0.0042 U 0.0042 U NA 0.0042 U
9.4 19 18 NA 5.6

0.31 U 0.31 U 0.31 U NA 0.31 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

MW1T1 MW1T1 MW1UB MW2R MW2S MW2S
MW1T1-GW01-090305 MW1T1-TB01-090305 MW1UB-GW01-090305 MW2R-GW01-090303 MW2S-GW01-090303 MW2S-GW02-090303

500-17448-1 500-17448-2 500-17448-3 500-17392-1 500-17392-3 500-17392-4
75.3 NA 43.6 369.8 20.4 20.4

17448 17448 17448 17392 17392 17392
Water Water Water Water Water Water

3/5/2009 3/5/2009 3/5/2009 3/3/2009 3/3/2009 3/3/2009

1.2 U 1.2 U 12 U 1.2 R 1.2 R 1.2 R
0.16 U 0.16 U 1.6 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 1.8 U 0.18 U 0.18 U 0.18 U

0.3 U 0.3 U 3 U 0.3 U 0.3 U 0.3 U
0.44 U 0.44 U 4.4 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 3.9 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 2.1 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 1.7 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 4.5 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 1.3 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 3.3 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 1.9 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 1.8 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 2.2 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 2.2 U 0.22 U 0.22 U 0.22 U

0.3 U 0.3 U 44 0.3 U 1.6 J 1.6 J
0.23 U 0.23 U 2.3 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 1.6 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 1.3 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 1.7 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 7.7 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 8.3 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 5.8 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 9.9 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 1.5 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 2.5 U 0.25 U 0.25 U 0.25 U

1.6 0.14 U 1700 + 0.14 U 22 20
0.16 U 0.16 U 1.6 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 2.3 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 3.2 U 0.32 U 0.32 U 0.32 U

0.2 U 0.2 U 100 0.2 U 1.5 1.4
0.23 U 0.23 U 2.3 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 3.3 U 0.33 U 0.33 U 0.33 U

0.35 U NA 1.1 0.35 U 0.35 U 0.35 U
0.33 U NA 1.2 0.33 U 0.33 U 0.33 U
0.31 J NA 0.56 J 0.42 J 0.45 J 0.41 J
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW1T1 MW1T1 MW1UB MW2R MW2S MW2S
MW1T1-GW01-090305 MW1T1-TB01-090305 MW1UB-GW01-090305 MW2R-GW01-090303 MW2S-GW01-090303 MW2S-GW02-090303

500-17448-1 500-17448-2 500-17448-3 500-17392-1 500-17392-3 500-17392-4
75.3 NA 43.6 369.8 20.4 20.4

17448 17448 17448 17392 17392 17392
Water Water Water Water Water Water

3/5/2009 3/5/2009 3/5/2009 3/3/2009 3/3/2009 3/3/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

parsons Page 14 of 44 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW1T1 MW1T1 MW1UB MW2R MW2S MW2S
MW1T1-GW01-090305 MW1T1-TB01-090305 MW1UB-GW01-090305 MW2R-GW01-090303 MW2S-GW01-090303 MW2S-GW02-090303

500-17448-1 500-17448-2 500-17448-3 500-17392-1 500-17392-3 500-17392-4
75.3 NA 43.6 369.8 20.4 20.4

17448 17448 17448 17392 17392 17392
Water Water Water Water Water Water

3/5/2009 3/5/2009 3/5/2009 3/3/2009 3/3/2009 3/3/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

MW1T1 MW1T1 MW1UB MW2R MW2S MW2S
MW1T1-GW01-090305 MW1T1-TB01-090305 MW1UB-GW01-090305 MW2R-GW01-090303 MW2S-GW01-090303 MW2S-GW02-090303

500-17448-1 500-17448-2 500-17448-3 500-17392-1 500-17392-3 500-17392-4
75.3 NA 43.6 369.8 20.4 20.4

17448 17448 17448 17392 17392 17392
Water Water Water Water Water Water

3/5/2009 3/5/2009 3/5/2009 3/3/2009 3/3/2009 3/3/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

0.048 U NA 0.048 U 0.048 U 0.83 0.37
1.8 NA 27 2.5 J 61 J 66 J

0.065 J NA 0.87 0.095 J 2.1 2.1
0.065 J NA 0.87 0.095 J 2.1 2.1

0.0042 U NA 0.0042 U 0.0042 U 0.0042 U 0.0042 U
11 NA 25 4.5 20 23

0.31 U NA 0.31 U 0.31 U 0.31 U 0.31 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

MW2S MW2SW MW2SW MW2T2 MW2T3 MW4
MW2S-TB01-090303 MW2SW-GW01-090302 MW2SW-TB01-090302 MW2T2-GW01-090302 MW2T3-GW01-090302 MW4-GW01-090930

500-17392-5 500-17362-1 500-17362-4 500-17362-3 500-17362-2 500-21444-1
NA 56.3 NA 116 195 NA

17392 17362 17362 17362 17362 21444
Water Water Water Water Water Water

3/3/2009 3/2/2009 3/2/2009 3/2/2009 3/2/2009 9/30/2009

1.2 R 1.2 U 1.2 U 1.2 U 1.2 U 6 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.15 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.13 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.45 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.66 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.36 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.15 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.14 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.17 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.12 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.14 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.23 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.26 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.22 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 28
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.77 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.52 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.17 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.27 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.2 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.14 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.22 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.15 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.42 U

NA 0.35 U NA 0.35 U 0.35 U NA
NA 0.33 U NA 0.33 U 0.33 U NA
NA 0.88 J NA 0.49 J 0.44 J NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW2S MW2SW MW2SW MW2T2 MW2T3 MW4
MW2S-TB01-090303 MW2SW-GW01-090302 MW2SW-TB01-090302 MW2T2-GW01-090302 MW2T3-GW01-090302 MW4-GW01-090930

500-17392-5 500-17362-1 500-17362-4 500-17362-3 500-17362-2 500-21444-1
NA 56.3 NA 116 195 NA

17392 17362 17362 17362 17362 21444
Water Water Water Water Water Water

3/3/2009 3/2/2009 3/2/2009 3/2/2009 3/2/2009 9/30/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

parsons Page 18 of 44 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW2S MW2SW MW2SW MW2T2 MW2T3 MW4
MW2S-TB01-090303 MW2SW-GW01-090302 MW2SW-TB01-090302 MW2T2-GW01-090302 MW2T3-GW01-090302 MW4-GW01-090930

500-17392-5 500-17362-1 500-17362-4 500-17362-3 500-17362-2 500-21444-1
NA 56.3 NA 116 195 NA

17392 17362 17362 17362 17362 21444
Water Water Water Water Water Water

3/3/2009 3/2/2009 3/2/2009 3/2/2009 3/2/2009 9/30/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

MW2S MW2SW MW2SW MW2T2 MW2T3 MW4
MW2S-TB01-090303 MW2SW-GW01-090302 MW2SW-TB01-090302 MW2T2-GW01-090302 MW2T3-GW01-090302 MW4-GW01-090930

500-17392-5 500-17362-1 500-17362-4 500-17362-3 500-17362-2 500-21444-1
NA 56.3 NA 116 195 NA

17392 17362 17362 17362 17362 21444
Water Water Water Water Water Water

3/3/2009 3/2/2009 3/2/2009 3/2/2009 3/2/2009 9/30/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA 0.27 NA 0.11 J 0.062 J NA
NA 2.1 NA 1.8 1.8 NA
NA 0.02 U NA 0.02 U 0.02 U NA
NA 0.02 U NA 0.02 U 0.02 U NA
NA 0.0042 U NA 0.0042 U 0.0042 U NA
NA 9.4 NA 8.5 12 NA
NA 0.31 U NA 0.31 U 0.31 U NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

MW4 MW4 MW04A MW04B MW04B MW5UB
MW4-TB01-090825 MW4-TB01-090930 MW04A-GW01-090514 MW04B-GW01-090514 MW04BS-GW01-090428 MW5UB-GW01-090312

500-20828-10 500-21444-2 500-18900-4 500-18900-3 500-18573-3 500-17605-1
NA NA 28 130 NA 50.8

20828 21444 18900 18900 18573 17605
Water Water Water Water Water Water

8/25/2009 9/30/2009 5/14/2009 5/14/2009 4/28/2009 3/12/2009

1.2 R 5.8 U 1.2 R 1.2 R 1.2 U 1.2 U
0.16 U 0.15 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.13 U 0.18 U 0.18 U 0.18 U 0.18 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.44 U 0.45 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.66 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.32 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.36 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.15 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.14 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.17 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.12 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.14 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.23 U 0.22 U 0.22 U 0.22 U 0.22 U

0.3 U 0.26 U 2.6 0.3 U 0.3 U 0.3 U
0.23 U 0.19 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.21 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.22 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 2.8 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.77 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.52 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.17 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.27 U 0.25 U 0.25 U 0.25 U 0.25 U
0.14 U 0.2 U 460 + 0.14 U 4.1 0.14 U
0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.14 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.22 U 0.32 U 0.32 U 0.32 U 0.32 U

0.2 U 0.16 U 14 0.2 U 0.2 U 0.2 U
0.23 U 0.15 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.42 U 0.33 U 0.33 U 0.33 U 0.33 U

NA NA 3.5 U 8.6 NA 0.35 U
NA NA 3.3 U 4 NA 0.33 U
NA NA 1.9 U 27 NA 0.23 J
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW4 MW4 MW04A MW04B MW04B MW5UB
MW4-TB01-090825 MW4-TB01-090930 MW04A-GW01-090514 MW04B-GW01-090514 MW04BS-GW01-090428 MW5UB-GW01-090312

500-20828-10 500-21444-2 500-18900-4 500-18900-3 500-18573-3 500-17605-1
NA NA 28 130 NA 50.8

20828 21444 18900 18900 18573 17605
Water Water Water Water Water Water

8/25/2009 9/30/2009 5/14/2009 5/14/2009 4/28/2009 3/12/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW4 MW4 MW04A MW04B MW04B MW5UB
MW4-TB01-090825 MW4-TB01-090930 MW04A-GW01-090514 MW04B-GW01-090514 MW04BS-GW01-090428 MW5UB-GW01-090312

500-20828-10 500-21444-2 500-18900-4 500-18900-3 500-18573-3 500-17605-1
NA NA 28 130 NA 50.8

20828 21444 18900 18900 18573 17605
Water Water Water Water Water Water

8/25/2009 9/30/2009 5/14/2009 5/14/2009 4/28/2009 3/12/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

MW4 MW4 MW04A MW04B MW04B MW5UB
MW4-TB01-090825 MW4-TB01-090930 MW04A-GW01-090514 MW04B-GW01-090514 MW04BS-GW01-090428 MW5UB-GW01-090312

500-20828-10 500-21444-2 500-18900-4 500-18900-3 500-18573-3 500-17605-1
NA NA 28 130 NA 50.8

20828 21444 18900 18900 18573 17605
Water Water Water Water Water Water

8/25/2009 9/30/2009 5/14/2009 5/14/2009 4/28/2009 3/12/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA 0.23 0.065 U NA 0.17 J
NA NA 34 4.7 NA 13
NA NA 3.4 0.016 U NA 0.94
NA NA 3.4 0.016 U NA 0.96
NA NA 0.002 U 0.002 U NA 0.016 J
NA NA 16 22 NA 11
NA NA 0.31 U 0.31 U NA 0.31 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

MW5UB MW6R MW6SW MW6SW MW6US MW6US
MW5UB-TB01-090312 MW6R-GW01-090309 MW6SW-GW01-090310 MW6SW-TB01-090310 MW6US-GW01-090309 MW6US-TB01-090309

500-17605-2 500-17508-2 500-17534-1 500-17534-2 500-17508-1 500-17508-3
NA 450.8 141 NA 73 NA

17605 17508 17534 17534 17508 17508
Water Water Water Water Water Water

3/12/2009 3/9/2009 3/10/2009 3/10/2009 3/9/2009 3/9/2009

1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

NA 0.35 U 0.35 U NA 0.35 U NA
NA 0.33 U 0.33 U NA 0.33 U NA
NA 0.36 J 0.3 J NA 0.31 J NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW5UB MW6R MW6SW MW6SW MW6US MW6US
MW5UB-TB01-090312 MW6R-GW01-090309 MW6SW-GW01-090310 MW6SW-TB01-090310 MW6US-GW01-090309 MW6US-TB01-090309

500-17605-2 500-17508-2 500-17534-1 500-17534-2 500-17508-1 500-17508-3
NA 450.8 141 NA 73 NA

17605 17508 17534 17534 17508 17508
Water Water Water Water Water Water

3/12/2009 3/9/2009 3/10/2009 3/10/2009 3/9/2009 3/9/2009

NA NA NA NA 0.058 U NA
NA NA NA NA 0.058 U NA
NA NA NA NA 0.068 U NA
NA NA NA NA 0.066 U NA
NA NA NA NA 0.044 U NA
NA NA NA NA 0.042 U NA
NA NA NA NA 0.11 U NA
NA NA NA NA 0.079 U NA
NA NA NA NA 0.14 U NA
NA NA NA NA 0.24 U NA
NA NA NA NA 1.9 U NA
NA NA NA NA 0.16 U NA
NA NA NA NA 0.2 U NA
NA NA NA NA 0.82 U NA
NA NA NA NA 2.4 U NA
NA NA NA NA 0.78 U NA
NA NA NA NA 0.17 U NA
NA NA NA NA 0.21 U NA
NA NA NA NA 0.24 U NA
NA NA NA NA 0.068 U NA
NA NA NA NA 0.057 U NA
NA NA NA NA 0.24 U NA
NA NA NA NA 0.2 U NA
NA NA NA NA 0.21 U NA
NA NA NA NA 0.2 U NA
NA NA NA NA 0.25 U NA
NA NA NA NA 3.2 U NA
NA NA NA NA 0.2 U NA
NA NA NA NA 1.1 U NA
NA NA NA NA 0.13 U NA
NA NA NA NA 0.64 U NA
NA NA NA NA 1.7 U NA
NA NA NA NA 1.8 U NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW5UB MW6R MW6SW MW6SW MW6US MW6US
MW5UB-TB01-090312 MW6R-GW01-090309 MW6SW-GW01-090310 MW6SW-TB01-090310 MW6US-GW01-090309 MW6US-TB01-090309

500-17605-2 500-17508-2 500-17534-1 500-17534-2 500-17508-1 500-17508-3
NA 450.8 141 NA 73 NA

17605 17508 17534 17534 17508 17508
Water Water Water Water Water Water

3/12/2009 3/9/2009 3/10/2009 3/10/2009 3/9/2009 3/9/2009

NA NA NA NA 3.1 U NA
NA NA NA NA 0.45 U NA
NA NA NA NA 0.12 U NA
NA NA NA NA 0.068 U NA
NA NA NA NA 0.057 U NA
NA NA NA NA 0.066 U NA
NA NA NA NA 0.25 U NA
NA NA NA NA 4.4 U NA
NA NA NA NA 0.25 U NA
NA NA NA NA 0.072 U NA
NA NA NA NA 0.58 U NA
NA NA NA NA 0.17 J NA
NA NA NA NA 0.43 U NA
NA NA NA NA 0.19 U NA
NA NA NA NA 0.29 J NA
NA NA NA NA 0.55 U NA
NA NA NA NA 1 U NA
NA NA NA NA 2.3 U NA
NA NA NA NA 0.3 U NA
NA NA NA NA 0.64 U NA
NA NA NA NA 2.4 U NA
NA NA NA NA 0.15 U NA
NA NA NA NA 0.2 U NA
NA NA NA NA 0.2 U NA
NA NA NA NA 2.1 U NA
NA NA NA NA 0.071 U NA
NA NA NA NA 1.3 U NA
NA NA NA NA 0.071 U NA
NA NA NA NA 0.24 U NA
NA NA NA NA 2.6 U NA
NA NA NA NA 0.67 U NA

parsons Page 27 of 44 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

MW5UB MW6R MW6SW MW6SW MW6US MW6US
MW5UB-TB01-090312 MW6R-GW01-090309 MW6SW-GW01-090310 MW6SW-TB01-090310 MW6US-GW01-090309 MW6US-TB01-090309

500-17605-2 500-17508-2 500-17534-1 500-17534-2 500-17508-1 500-17508-3
NA 450.8 141 NA 73 NA

17605 17508 17534 17534 17508 17508
Water Water Water Water Water Water

3/12/2009 3/9/2009 3/10/2009 3/10/2009 3/9/2009 3/9/2009

NA NA NA NA 0.0089 U NA
NA NA NA NA 0.0087 U NA
NA NA NA NA 0.0075 U NA
NA NA NA NA 0.014 U NA
NA NA NA NA 0.011 U NA
NA NA NA NA 0.015 U NA
NA NA NA NA 0.013 U NA
NA NA NA NA 0.0094 U NA
NA NA NA NA 0.0082 U NA
NA NA NA NA 0.0096 U NA
NA NA NA NA 0.0075 U NA
NA NA NA NA 0.005 U NA
NA NA NA NA 0.0061 U NA
NA NA NA NA 0.0086 U NA
NA NA NA NA 0.0086 U NA
NA NA NA NA 0.0099 U NA
NA NA NA NA 0.0098 U NA
NA NA NA NA 0.014 U NA
NA NA NA NA 0.0085 U NA
NA NA NA NA 0.012 U NA
NA NA NA NA 0.17 U NA

NA NA NA NA 0.13 U NA
NA NA NA NA 0.14 U NA
NA NA NA NA 0.069 U NA
NA NA NA NA 0.12 U NA
NA NA NA NA 0.16 U NA
NA NA NA NA 0.11 U NA
NA NA NA NA 0.096 U NA

NA NA NA NA 0.0028 U NA
NA NA NA NA 0.096 NA
NA NA NA NA 0.00046 U NA
NA NA NA NA 0.005 J NA
NA NA NA NA 0.0018 U NA
NA NA NA NA 0.065 U NA
NA NA NA NA 0.0042 U NA
NA NA NA NA 0.0012 U NA
NA NA NA NA 0.014 U NA

NA 0.12 J 0.19 J NA 0.077 J NA
NA 1.9 4.5 NA 3.8 NA
NA 0.02 U 0.11 NA 0.098 J NA
NA 0.02 U 0.11 NA 0.098 J NA
NA 0.0073 J 0.0042 U NA 0.0042 U NA
NA 13 6.7 NA 10 NA
NA 0.31 U 0.31 U NA 0.31 U NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

MW7SW MW7US MW8US MW9R MW9R MW9SW
MW7SW-GW01-090323 MW7US-GW01-090316 MW8US-GW01-090323 MW9R-GW01-090428 MW9R-TB01-090428 MW9SW-GW01-090312

500-17766-3 500-17651-1 500-17766-1 500-18570-2 500-18570-1 500-17605-3
94 26 95 421.2 NA 125

17766 17651 17766 18570 18570 17605
Water Water Water Water Water Water

3/23/2009 3/16/2009 3/23/2009 4/28/2009 4/28/2009 3/12/2009

1.2 U 6 R 1.2 U 6.8 J 1.2 R 1.2 U
0.16 U 0.8 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.9 U 0.18 U 0.18 U 0.18 U 0.18 U

0.3 U 1.5 U 0.3 U 0.3 U 0.3 U 0.3 U
0.44 U 2.2 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 2 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 1 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.85 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 2.2 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.65 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 1.6 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.95 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.9 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 1.1 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 1.1 U 0.22 U 0.22 U 0.22 U 0.22 U

0.3 U 38 0.3 U 0.3 U 0.3 U 0.3 U
0.23 U 1.2 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.8 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.65 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.85 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 3.8 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 4.2 U 0.83 U 46 0.83 U 0.83 U
0.58 U 2.9 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 5 U 0.99 U 0.99 U 0.99 U 5.2
0.15 U 0.75 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 1.2 U 0.25 U 0.25 U 0.25 U 0.25 U
0.14 U 750 + 0.14 U 0.14 U 0.14 U 2.4
0.16 U 0.8 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 1.2 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 1.6 U 0.32 U 0.32 U 0.32 U 0.32 U

0.2 U 140 J 0.2 U 0.2 U 0.2 U 0.2 U
0.23 U 1.2 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 1.6 U 0.33 U 0.33 U 0.33 U 0.33 U

0.37 0.35 U 0.35 U 0.35 U NA 0.35 U
0.33 U 0.33 U 0.33 U 0.33 U NA 0.33 U

2.9 J 0.26 J 0.39 J 0.7 NA 0.37 J
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW7SW MW7US MW8US MW9R MW9R MW9SW
MW7SW-GW01-090323 MW7US-GW01-090316 MW8US-GW01-090323 MW9R-GW01-090428 MW9R-TB01-090428 MW9SW-GW01-090312

500-17766-3 500-17651-1 500-17766-1 500-18570-2 500-18570-1 500-17605-3
94 26 95 421.2 NA 125

17766 17651 17766 18570 18570 17605
Water Water Water Water Water Water

3/23/2009 3/16/2009 3/23/2009 4/28/2009 4/28/2009 3/12/2009

NA 0.057 U 0.055 U NA NA NA
NA 0.057 U 0.055 U NA NA NA
NA 0.067 U 0.065 U NA NA NA
NA 0.065 U 0.063 U NA NA NA
NA 0.044 U 0.042 U NA NA NA
NA 0.042 U 0.04 U NA NA NA
NA 0.11 U 0.1 U NA NA NA
NA 0.078 U 0.075 U NA NA NA
NA 0.14 U 0.13 U NA NA NA
NA 0.24 U 0.23 U NA NA NA
NA 1.9 U 1.8 U NA NA NA
NA 0.16 U 0.15 U NA NA NA
NA 0.2 U 0.19 U NA NA NA
NA 0.81 U 0.78 U NA NA NA
NA 2.4 U 2.3 U NA NA NA
NA 0.77 U 0.74 U NA NA NA
NA 0.17 U 0.16 U NA NA NA
NA 0.21 U 0.2 U NA NA NA
NA 0.24 U 0.23 U NA NA NA
NA 0.067 U 0.065 U NA NA NA
NA 0.056 U 0.054 U NA NA NA
NA 0.24 U 0.23 U NA NA NA
NA 0.2 U 0.19 U NA NA NA
NA 0.21 U 0.2 U NA NA NA
NA 0.2 U 0.19 U NA NA NA
NA 0.25 U 0.24 U NA NA NA
NA 3.2 U 3 U NA NA NA
NA 0.2 U 0.19 U NA NA NA
NA 1.1 U 1 U NA NA NA
NA 0.13 U 0.12 U NA NA NA
NA 0.63 U 0.61 U NA NA NA
NA 1.7 U 1.6 U NA NA NA
NA 1.8 U 1.7 U NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW7SW MW7US MW8US MW9R MW9R MW9SW
MW7SW-GW01-090323 MW7US-GW01-090316 MW8US-GW01-090323 MW9R-GW01-090428 MW9R-TB01-090428 MW9SW-GW01-090312

500-17766-3 500-17651-1 500-17766-1 500-18570-2 500-18570-1 500-17605-3
94 26 95 421.2 NA 125

17766 17651 17766 18570 18570 17605
Water Water Water Water Water Water

3/23/2009 3/16/2009 3/23/2009 4/28/2009 4/28/2009 3/12/2009

NA 3.1 U 3 U NA NA NA
NA 0.45 U 0.43 U NA NA NA
NA 0.12 U 0.11 U NA NA NA
NA 0.067 U 0.065 U NA NA NA
NA 0.056 U 0.054 U NA NA NA
NA 0.065 U 0.063 U NA NA NA
NA 0.25 U 0.24 U NA NA NA
NA 4.4 U 4.2 U NA NA NA
NA 0.25 U 0.24 U NA NA NA
NA 0.071 U 0.069 U NA NA NA
NA 0.57 U 0.55 U NA NA NA
NA 0.16 U 0.15 U NA NA NA
NA 0.43 U 0.41 U NA NA NA
NA 0.19 U 0.18 U NA NA NA
NA 0.099 U 0.095 U NA NA NA
NA 0.54 U 0.52 U NA NA NA
NA 0.99 U 0.95 U NA NA NA
NA 2.3 U 2.2 U NA NA NA
NA 0.3 U 0.29 U NA NA NA
NA 0.63 U 0.61 U NA NA NA
NA 2.4 U 2.3 U NA NA NA
NA 0.15 U 0.14 U NA NA NA
NA 0.2 U 0.19 U NA NA NA
NA 0.2 U 0.19 U NA NA NA
NA 2.1 U 2 U NA NA NA
NA 0.07 U 0.068 U NA NA NA
NA 1.3 U 1.2 U NA NA NA
NA 0.07 U 0.068 U NA NA NA
NA 0.24 U 0.23 U NA NA NA
NA 2.6 U 2.5 U NA NA NA
NA 0.66 U 0.64 U NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

MW7SW MW7US MW8US MW9R MW9R MW9SW
MW7SW-GW01-090323 MW7US-GW01-090316 MW8US-GW01-090323 MW9R-GW01-090428 MW9R-TB01-090428 MW9SW-GW01-090312

500-17766-3 500-17651-1 500-17766-1 500-18570-2 500-18570-1 500-17605-3
94 26 95 421.2 NA 125

17766 17651 17766 18570 18570 17605
Water Water Water Water Water Water

3/23/2009 3/16/2009 3/23/2009 4/28/2009 4/28/2009 3/12/2009

NA 0.0092 U 0.0089 U NA NA NA
NA 0.009 U 0.0087 U NA NA NA
NA 0.0078 U 0.0075 U NA NA NA
NA 0.014 U 0.014 U NA NA NA
NA 0.011 U 0.011 U NA NA NA
NA 0.015 U 0.015 U NA NA NA
NA 0.013 U 0.013 U NA NA NA
NA 0.0098 U 0.0094 U NA NA NA
NA 0.0085 U 0.0082 U NA NA NA
NA 0.01 U 0.0096 U NA NA NA
NA 0.0077 U 0.0075 U NA NA NA
NA 0.0052 U 0.005 U NA NA NA
NA 0.0064 U 0.0061 U NA NA NA
NA 0.0089 U 0.0086 U NA NA NA
NA 0.0089 U 0.0086 U NA NA NA
NA 0.01 U 0.0099 U NA NA NA
NA 0.01 U 0.0098 U NA NA NA
NA 0.014 U 0.014 U NA NA NA
NA 0.0088 U 0.0085 U NA NA NA
NA 0.013 U 0.012 U NA NA NA
NA 0.17 U 0.17 U NA NA NA

NA 0.082 U 0.079 U NA NA NA
NA 0.15 U 0.14 U NA NA NA
NA 0.08 U 0.077 U NA NA NA
NA 0.078 U 0.075 U NA NA NA
NA 0.08 U 0.077 U NA NA NA
NA 0.063 U 0.06 U NA NA NA
NA 0.09 U 0.087 U NA NA NA

NA 0.0028 U 0.0028 U NA NA NA
NA 0.14 0.1 NA NA NA
NA 0.00046 U 0.00046 U NA NA NA
NA 0.0016 J 0.0016 U NA NA NA
NA 0.0018 U 0.0018 U NA NA NA
NA 0.065 U 0.065 U NA NA NA
NA 0.0042 U 0.0042 U NA NA NA
NA 0.0012 U 0.0012 U NA NA NA
NA 0.0036 U 0.083 NA NA NA

0.27 0.14 J 0.17 J 0.065 U NA 0.078 J
2.2 45 19 4.4 NA 100

0.045 J 1.2 6.1 0.016 U NA 4
0.058 J 1.2 6.1 0.016 U NA 4
0.013 J 0.0042 U 0.0051 J 0.0083 J NA 0.0042 U

5.1 16 45 14 NA 19
0.31 U 0.31 U 0.31 U 0.83 U NA 0.31 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

MW9US MW9US MW10UB MW10UB MW10UB MW11
MW9US-GW01-090312 MW9US-GW02-090312 MW10UB-GW01-090311 MW10UB-GW02-090311 MW10UB-TB01-090311 MW11-GW01-090514

500-17605-4 500-17605-5 500-17587-1 500-17587-3 500-17587-2 500-18900-1
57.4 57.4 48 48 NA 92.3

17605 17605 17587 17587 17587 18900
Water Water Water Water Water Water

3/12/2009 3/12/2009 3/11/2009 3/11/2009 3/11/2009 5/14/2009

1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 R
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 3.5 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

3.4 3.4 0.14 U 0.14 U 0.14 U 0.14 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.35 U 0.35 U 0.35 U 0.35 U NA 3.5 U
0.33 U 0.33 U 0.33 U 0.33 U NA 3.3 U
0.19 J 0.19 J 0.3 J 0.29 J NA 1.9 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW9US MW9US MW10UB MW10UB MW10UB MW11
MW9US-GW01-090312 MW9US-GW02-090312 MW10UB-GW01-090311 MW10UB-GW02-090311 MW10UB-TB01-090311 MW11-GW01-090514

500-17605-4 500-17605-5 500-17587-1 500-17587-3 500-17587-2 500-18900-1
57.4 57.4 48 48 NA 92.3

17605 17605 17587 17587 17587 18900
Water Water Water Water Water Water

3/12/2009 3/12/2009 3/11/2009 3/11/2009 3/11/2009 5/14/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW9US MW9US MW10UB MW10UB MW10UB MW11
MW9US-GW01-090312 MW9US-GW02-090312 MW10UB-GW01-090311 MW10UB-GW02-090311 MW10UB-TB01-090311 MW11-GW01-090514

500-17605-4 500-17605-5 500-17587-1 500-17587-3 500-17587-2 500-18900-1
57.4 57.4 48 48 NA 92.3

17605 17605 17587 17587 17587 18900
Water Water Water Water Water Water

3/12/2009 3/12/2009 3/11/2009 3/11/2009 3/11/2009 5/14/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

MW9US MW9US MW10UB MW10UB MW10UB MW11
MW9US-GW01-090312 MW9US-GW02-090312 MW10UB-GW01-090311 MW10UB-GW02-090311 MW10UB-TB01-090311 MW11-GW01-090514

500-17605-4 500-17605-5 500-17587-1 500-17587-3 500-17587-2 500-18900-1
57.4 57.4 48 48 NA 92.3

17605 17605 17587 17587 17587 18900
Water Water Water Water Water Water

3/12/2009 3/12/2009 3/11/2009 3/11/2009 3/11/2009 5/14/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

0.17 J 0.093 J 0.19 J 0.074 J NA 0.097 J
75 71 12 12 NA 5
0.4 5 0.02 U 2.4 NA 2
0.4 5 0.24 2.6 NA 2

0.0042 U 0.0042 U 0.24 0.24 NA 0.002 U
23 23 10 10 NA 10

0.31 U 0.31 U 0.31 U 0.31 U NA 0.31 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

MW11 MW12 MW13 MW14 MW14 MW101
MW11-TB01-090514 MW12-GW01-090514 MW13-GW01-090316 MW14US-GW01-033.0-09082MW14US-GW01-090910 MW101-GW01-090317

500-18900-5 500-18900-2 500-17651-4 500-20828-6 500-21108-1 500-17676-1
NA 91 NA 33 33 53.5

18900 18900 17651 20828 21108 17676
Water Water Water Water Water Water

5/14/2009 5/14/2009 3/16/2009 8/26/2009 9/10/2009 3/17/2009

1.2 R 1.2 R 1.2 R 1.2 R 1.2 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.14 U 0.14 U 0.14 U 0.14 U 16
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

NA 3.5 U 0.35 U NA 0.43 0.35 U
NA 3.3 U 0.33 U NA 0.33 U 0.33 U
NA 68 0.19 J NA 2.1 0.19 J
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW11 MW12 MW13 MW14 MW14 MW101
MW11-TB01-090514 MW12-GW01-090514 MW13-GW01-090316 MW14US-GW01-033.0-09082MW14US-GW01-090910 MW101-GW01-090317

500-18900-5 500-18900-2 500-17651-4 500-20828-6 500-21108-1 500-17676-1
NA 91 NA 33 33 53.5

18900 18900 17651 20828 21108 17676
Water Water Water Water Water Water

5/14/2009 5/14/2009 3/16/2009 8/26/2009 9/10/2009 3/17/2009

NA NA NA NA NA 0.058 U
NA NA NA NA NA 0.058 U
NA NA NA NA NA 0.068 U
NA NA NA NA NA 0.066 U
NA NA NA NA NA 0.044 U
NA NA NA NA NA 0.042 U
NA NA NA NA NA 0.11 U
NA NA NA NA NA 0.079 U
NA NA NA NA NA 0.14 U
NA NA NA NA NA 0.24 U
NA NA NA NA NA 1.9 U
NA NA NA NA NA 0.16 U
NA NA NA NA NA 0.2 U
NA NA NA NA NA 0.82 U
NA NA NA NA NA 2.4 U
NA NA NA NA NA 0.78 U
NA NA NA NA NA 0.17 U
NA NA NA NA NA 0.21 U
NA NA NA NA NA 0.24 U
NA NA NA NA NA 0.068 U
NA NA NA NA NA 0.057 U
NA NA NA NA NA 0.24 U
NA NA NA NA NA 0.2 U
NA NA NA NA NA 0.21 U
NA NA NA NA NA 0.2 U
NA NA NA NA NA 0.25 U
NA NA NA NA NA 3.2 U
NA NA NA NA NA 0.2 U
NA NA NA NA NA 1.1 U
NA NA NA NA NA 0.13 U
NA NA NA NA NA 0.64 U
NA NA NA NA NA 1.7 U
NA NA NA NA NA 1.8 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW11 MW12 MW13 MW14 MW14 MW101
MW11-TB01-090514 MW12-GW01-090514 MW13-GW01-090316 MW14US-GW01-033.0-09082MW14US-GW01-090910 MW101-GW01-090317

500-18900-5 500-18900-2 500-17651-4 500-20828-6 500-21108-1 500-17676-1
NA 91 NA 33 33 53.5

18900 18900 17651 20828 21108 17676
Water Water Water Water Water Water

5/14/2009 5/14/2009 3/16/2009 8/26/2009 9/10/2009 3/17/2009

NA NA NA NA NA 3.1 U
NA NA NA NA NA 0.45 U
NA NA NA NA NA 0.12 U
NA NA NA NA NA 0.068 U
NA NA NA NA NA 0.057 U
NA NA NA NA NA 0.066 U
NA NA NA NA NA 0.25 U
NA NA NA NA NA 4.4 U
NA NA NA NA NA 0.25 U
NA NA NA NA NA 0.072 U
NA NA NA NA NA 0.58 U
NA NA NA NA NA 0.16 U
NA NA NA NA NA 1.3 J
NA NA NA NA NA 0.33 J
NA NA NA NA NA 0.42 J
NA NA NA NA NA 0.55 U
NA NA NA NA NA 1 U
NA NA NA NA NA 2.3 U
NA NA NA NA NA 0.3 U
NA NA NA NA NA 0.64 U
NA NA NA NA NA 2.4 U
NA NA NA NA NA 0.15 U
NA NA NA NA NA 0.2 U
NA NA NA NA NA 0.2 U
NA NA NA NA NA 2.1 U
NA NA NA NA NA 0.071 U
NA NA NA NA NA 10
NA NA NA NA NA 0.071 U
NA NA NA NA NA 0.24 U
NA NA NA NA NA 2.6 U
NA NA NA NA NA 0.67 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

MW11 MW12 MW13 MW14 MW14 MW101
MW11-TB01-090514 MW12-GW01-090514 MW13-GW01-090316 MW14US-GW01-033.0-09082MW14US-GW01-090910 MW101-GW01-090317

500-18900-5 500-18900-2 500-17651-4 500-20828-6 500-21108-1 500-17676-1
NA 91 NA 33 33 53.5

18900 18900 17651 20828 21108 17676
Water Water Water Water Water Water

5/14/2009 5/14/2009 3/16/2009 8/26/2009 9/10/2009 3/17/2009

NA NA NA NA NA 0.0092 U
NA NA NA NA NA 0.009 U
NA NA NA NA NA 0.0078 U
NA NA NA NA NA 0.014 U
NA NA NA NA NA 0.011 U
NA NA NA NA NA 0.015 U
NA NA NA NA NA 0.013 U
NA NA NA NA NA 0.0098 U
NA NA NA NA NA 0.0085 U
NA NA NA NA NA 0.01 U
NA NA NA NA NA 0.0077 U
NA NA NA NA NA 0.0052 U
NA NA NA NA NA 0.0064 U
NA NA NA NA NA 0.0089 U
NA NA NA NA NA 0.0089 U
NA NA NA NA NA 0.01 U
NA NA NA NA NA 0.01 U
NA NA NA NA NA 0.014 U
NA NA NA NA NA 0.0088 U
NA NA NA NA NA 0.013 U
NA NA NA NA NA 0.17 U

NA NA NA NA NA 0.082 U
NA NA NA NA NA 0.15 U
NA NA NA NA NA 0.08 U
NA NA NA NA NA 0.078 U
NA NA NA NA NA 0.08 U
NA NA NA NA NA 0.063 U
NA NA NA NA NA 0.09 U

NA NA NA NA NA 0.0028 U
NA NA NA NA NA 0.098
NA NA NA NA NA 0.00046 U
NA NA NA NA NA 0.0053 J
NA NA NA NA NA 0.0018 U
NA NA NA NA NA 0.065 U
NA NA NA NA NA 0.0042 U
NA NA NA NA NA 0.0012 U
NA NA NA NA NA 0.0032 U

NA 0.065 U 0.39 NA 0.065 U 0.17 J
NA 18 2 NA 81 5.4
NA 7 0.2 NA 1.3 0.32
NA 7 0.2 NA 1.3 J 0.32
NA 0.002 U 0.0042 U NA 0.002 U 0.0042 U
NA 13 10 NA 44 13
NA 0.31 U 0.31 U NA 0.31 U 0.31 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

RISK 175
74-84-0 Ethane ug/L
74-85-1 Ethylene ug/L
74-82-8 Methane ug/L

MW101 MW102 MW103 MW103 PA53
MW101-TB01-090317 MW102-GW01-090317 MW103-GW01-090318 MW103-TB01-090318 PA53-GW01-090826

500-17676-3 500-17676-2 500-17702-1 500-17702-2 500-20828-7
NA 56 61 NA NA

17676 17676 17702 17702 20828
Water Water Water Water Water

3/17/2009 3/17/2009 3/18/2009 3/18/2009 8/26/2009

1.2 U 1.2 U 1.2 U 1.2 U 1.2 R
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

NA 0.35 U 0.35 U NA 0.35 U
NA 0.33 U 0.33 U NA 0.33 U
NA 0.19 J 0.19 J NA 0.19 U
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW101 MW102 MW103 MW103 PA53
MW101-TB01-090317 MW102-GW01-090317 MW103-GW01-090318 MW103-TB01-090318 PA53-GW01-090826

500-17676-3 500-17676-2 500-17702-1 500-17702-2 500-20828-7
NA 56 61 NA NA

17676 17676 17702 17702 20828
Water Water Water Water Water

3/17/2009 3/17/2009 3/18/2009 3/18/2009 8/26/2009

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW101 MW102 MW103 MW103 PA53
MW101-TB01-090317 MW102-GW01-090317 MW103-GW01-090318 MW103-TB01-090318 PA53-GW01-090826

500-17676-3 500-17676-2 500-17702-1 500-17702-2 500-20828-7
NA 56 61 NA NA

17676 17676 17702 17702 20828
Water Water Water Water Water

3/17/2009 3/17/2009 3/18/2009 3/18/2009 8/26/2009

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
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Table AI.4
Task 2e - Site-wide Groundwater Sampling Data - Round 1

Location:
Sample ID:
Lab Sample Id
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTICIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

METALS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

OTHER
7664-41-7 Ammonia (as N) mg/L
16887-00-6 Chloride mg/L
14797-55-8 Nitrogen, Nitrate mg/L
STL00217 Nitrogen, Nitrate Nitrite mg/L
14797-65-0 Nitrogen, Nitrite mg/L
14808-79-8 Sulfate mg/L
18496-25-8 Sulfide mg/L

MW101 MW102 MW103 MW103 PA53
MW101-TB01-090317 MW102-GW01-090317 MW103-GW01-090318 MW103-TB01-090318 PA53-GW01-090826

500-17676-3 500-17676-2 500-17702-1 500-17702-2 500-20828-7
NA 56 61 NA NA

17676 17676 17702 17702 20828
Water Water Water Water Water

3/17/2009 3/17/2009 3/18/2009 3/18/2009 8/26/2009

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA 0.82 0.4 NA 0.065 U
NA 11 18 NA 5.3
NA 0.66 4.7 NA 1.6
NA 0.66 4.7 NA 1.6
NA 0.0042 U 0.0042 U NA 0.002 U
NA 19 28 NA 9.7
NA 0.31 U 0.31 U NA 0.31 U
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Table AI.5
Task 3 - DNAPL Investigation Data

Location: A14 A14 A7 A7 F11 F11
Sample ID: A14-GW01-035.8-071016 A14-TB01-000.0-071016 A7-GW01-072.7-071030 A7-TB01--071030 F11-GW01-031.3-071108 F11-TB01-071108
Lab Sample Id: 500-7330-1 500-7330-3 500-7566-2 500-7566-3 500-7772-1 500-7772-2
Depth: 35.8 NA 72.7 NA 31.3 NA
SDG: 7330 7330 7566 7566 7772 7772
Matrix: Water Water Water Water Water Water
Sampled: 10/16/2007 10/16/2007 10/30/2007 11/1/2007 11/8/2007 11/8/2007

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L 1.4 U 1.4 U 1.4 U 1.4 U 2.8 UJ 1.4 UJ
71-43-2 Benzene ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.46 UJ 0.23 UJ
75-27-4 Bromodichloromethane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.44 UJ 0.22 UJ
75-25-2 Bromoform ug/L 0.32 U 0.32 U 0.32 U 0.32 U 0.64 UJ 0.32 UJ
74-83-9 Bromomethane ug/L 0.59 U 0.59 U 0.59 U 0.59 U 1.2 UJ 0.59 UJ
75-15-0 Carbon disulfide ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.3 UJ 0.15 UJ
56-23-5 Carbon tetrachloride ug/L 0.34 U 0.34 U 0.34 U 0.34 U 0.68 UJ 0.34 UJ
108-90-7 Chlorobenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.3 UJ 0.15 UJ
75-00-3 Chloroethane ug/L 0.32 U 0.32 U 0.32 U 0.32 U 0.64 UJ 0.32 UJ
67-66-3 Chloroform ug/L 0.14 U 0.14 U 0.14 U 0.14 U 0.28 UJ 0.14 UJ
74-87-3 Chloromethane ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.4 UJ 0.2 UJ
124-48-1 Dibromochloromethane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.44 UJ 0.22 UJ
75-34-3 1,1-Dichloroethane ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.3 UJ 0.15 UJ
107-06-2 1,2-Dichloroethane ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.5 UJ 0.25 UJ
75-35-4 1,1-Dichloroethene ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.5 UJ 0.25 UJ
540-59-0 1,2-Dichloroethene, Total ug/L 0.34 U 0.34 U 0.34 U 0.34 U 84 J+ 0.34 UJ
78-87-5 1,2-Dichloropropane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.38 UJ 0.19 UJ
10061-01-5 cis-1,3-Dichloropropene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.3 UJ 0.15 UJ
10061-02-6 trans-1,3-Dichloropropene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.32 UJ 0.16 UJ
100-41-4 Ethylbenzene ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.42 UJ 0.21 UJ
591-78-6 2-Hexanone ug/L 0.99 U 0.99 U 0.99 U 0.99 UJ 2 UJ 0.99 UJ
78-93-3 Methyl Ethyl Ketone ug/L 1 U 1 U 1 U 1 U 3.3 J+ 1 UJ
108-10-1 methyl isobutyl ketone ug/L 0.92 U 0.92 U 0.92 U 0.92 U 1.8 UJ 0.92 UJ
75-09-2 Methylene Chloride ug/L 0.24 U 0.24 U 0.24 U 0.24 U 0.48 UJ 0.24 UJ
100-42-5 Styrene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.36 UJ 0.18 UJ
79-34-5 1,1,2,2-Tetrachloroethane ug/L 0.34 U 0.34 U 0.34 U 0.34 U 0.68 UJ 0.34 UJ
127-18-4 Tetrachloroethene ug/L 10 0.18 U 62 0.18 U 820 J+ 9 J
108-88-3 Toluene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 3.2 J+ 0.18 UJ
71-55-6 1,1,1-Trichloroethane ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.34 UJ 0.17 UJ
79-00-5 1,1,2-Trichloroethane ug/L 0.24 U 0.24 U 0.24 U 0.24 U 0.48 UJ 0.24 UJ
79-01-6 Trichloroethene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 430 J+ 0.13 UJ
75-01-4 Vinyl chloride ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.32 UJ 0.16 UJ
1330-20-7 Xylenes, Total ug/L 0.55 U 0.55 U 0.55 U 0.55 U 1.1 UJ 0.55 UJ
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Table AI.5
Task 3 - DNAPL Investigation Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

F8 F8 J8 L12 N12 N8
F8-GW01-062.5-071026 F8-TB01-071026 J8-GW01-030.5-071101 L12-GW01-025.5-071017 N12-GW01-025.5-071011 N8-GW01-024.7-071010D

500-7476-1 500-7476-2 500-7566-1 500-7330-2 500-7133-3 500-7133-1
62.5 NA 30.5 25.5 25.5 24.7
7476 7476 7566 7330 7133 7133
Water Water Water Water Water Water

10/26/2007 10/26/2007 11/1/2007 10/17/2007 10/11/2007 10/10/2007

1.4 U 1.4 U 14 U 1400 U 140 U 7
0.23 U 0.23 U 2.3 U 230 U 23 U 0.23 U
0.22 U 0.22 U 2.2 U 220 U 22 U 0.22 U
0.32 U 0.32 U 3.2 U 320 U 32 U 0.32 U
0.59 U 0.59 U 5.9 U 590 U 59 U 0.59 U
0.15 U 0.15 U 1.5 U 150 U 15 U 0.15 U
0.34 U 0.34 U 3.4 U 340 U 34 U 0.34 U
0.15 U 0.15 U 1.5 U 150 U 15 U 0.15 U
0.32 U 0.32 U 3.2 U 320 U 32 U 0.32 U
0.14 U 0.14 U 1.4 U 140 U 14 U 0.14 U
0.2 U 0.2 U 2 U 200 U 20 U 0.2 U

0.22 U 0.22 U 2.2 U 220 U 22 U 0.22 U
0.15 U 0.15 U 1.5 U 150 U 15 U 0.15 U
0.25 U 0.25 U 2.5 U 250 U 25 U 0.25 U
0.25 U 0.25 U 2.5 U 250 U 25 U 0.25 U
0.34 U 0.34 U 81 340 U 300 0.34 U
0.19 U 0.19 U 1.9 U 190 U 19 U 0.19 U
0.15 U 0.15 U 1.5 U 150 U 15 U 0.15 U
0.16 U 0.16 U 1.6 U 160 U 16 U 0.16 U
0.21 U 0.21 U 2.1 U 210 U 21 U 0.21 U
0.99 U 0.99 U 9.9 U 990 U 99 U 0.99 U

1 U 1 U 10 U 1000 U 100 U 1 U
0.92 U 0.92 U 9.2 U 920 U 92 U 0.92 U
0.24 U 0.24 U 2.4 U 240 U 24 U 0.24 U
0.18 U 0.18 U 1.8 U 180 U 18 U 0.18 U
0.34 U 0.34 U 3.4 U 340 U 34 U 0.34 U
100 0.18 U 2100 + 240000 + 45000 + 130 +

0.18 U 0.18 U 1.8 U 180 U 18 U 0.18 U
0.17 U 0.17 U 1.7 U 170 U 17 U 0.17 U
0.24 U 0.24 U 2.4 U 240 U 24 U 0.24 U
0.13 U 0.13 U 130 130 U 470 0.13 U
0.16 U 0.16 U 1.6 U 160 U 16 U 0.16 U
0.55 U 0.55 U 5.5 U 550 U 55 U 0.55 U
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Table AI.5
Task 3 - DNAPL Investigation Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

N8 N8 P13 P14 P16 P17
N8-GW02-024.7-071010 N8-TB01-071010 P13-GW01-022.6-070828 P14-GW01-022.3-070828 P16-GW01-023.5-070904 P17-GW01-020.9-070803

500-7133-2 500-7133-4 500-6329-4 500-6329-3 500-6409-4 500-5774-3
24.7 NA 22.6 22.3 23.5 20.9
7133 7133 6329 6329 6409 5774
Water Water Water Water Water Water

10/10/2007 10/10/2007 8/28/2007 8/28/2007 9/4/2007 8/3/2007

5.5 1.4 U 140 U 140 U 1.4 U 27
0.23 U 0.23 U 23 U 23 U 0.23 U 0.23 U
0.22 U 0.22 U 22 U 22 U 0.22 U 0.22 U
0.32 U 0.32 U 32 U 32 U 0.32 U 0.32 U
0.59 U 0.59 U 59 U 59 U 0.59 U 0.59 U
0.15 U 0.15 U 15 U 15 U 0.15 U 0.15 U
0.34 U 0.34 U 34 U 34 U 0.34 U 0.34 U
0.15 U 0.15 U 15 U 15 U 0.15 U 0.15 U
0.32 U 0.32 U 32 U 32 U 0.32 U 0.32 U
0.14 U 0.14 U 14 U 14 U 0.14 U 0.14 U
0.2 U 0.2 U 20 U 20 U 4.3 0.2 U

0.22 U 0.22 U 22 U 22 U 0.22 U 0.22 U
0.15 U 0.15 U 15 U 15 U 0.15 U 0.15 U
0.25 U 0.25 U 25 U 25 U 0.25 U 0.25 U
0.25 U 0.25 U 25 U 25 U 0.25 U 0.25 U
0.34 U 0.34 U 140 J+ 110 J+ 10 4.8
0.19 U 0.19 U 19 U 19 U 0.19 U 0.19 U
0.15 U 0.15 U 15 U 15 U 0.15 U 0.15 U
0.16 U 0.16 U 16 U 16 U 0.16 U 0.16 U
0.21 U 0.21 U 21 U 97 J+ 0.21 U 0.21 U
0.99 U 0.99 U 99 U 99 U 0.99 U 0.99 U

1 U 1 U 100 U 100 U 1 U 1 U
0.92 U 0.92 U 92 U 92 U 0.92 U 0.92 U
0.24 U 0.24 U 24 U 24 U 0.24 U 0.24 U
0.18 U 0.18 U 18 U 18 U 0.18 U 0.18 U
0.34 U 0.34 U 34 U 34 U 0.34 U 0.34 U
110 + 0.18 U 84000 + 150000 + 880 + 21

0.18 U 0.18 U 18 U 18 U 0.18 U 15
0.17 U 0.17 U 17 U 17 U 0.17 U 0.17 U
0.24 U 0.24 U 24 U 24 U 0.24 U 0.24 U
0.13 U 0.13 U 420 + 320 2.9 1
0.16 U 0.16 U 16 U 16 U 0.16 U 0.16 U
0.55 U 0.55 U 55 U 500 3.4 0.55 U
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Table AI.5
Task 3 - DNAPL Investigation Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

Q14 Q14 Q15.5 R13 R13 R15
Q14-GW01-023.2-070904 Q14-TB01-000.0-070904Q15.5-GW01-025.0-070831R13-GW01-022.0-070828 R13-TB01-000.0-070828 R15-GW01-025.5-070831

500-6409-3 500-6409-2 500-6329-5 500-6329-2 500-6329-1 500-6329-6
23.2 NA 25 22 NA 25.5
6409 6409 6329 6329 6329 6329
Water Water Water Water Water Water

9/4/2007 9/4/2007 8/31/2007 8/28/2007 8/28/2007 8/31/2007

1.4 U 1.4 U 140 U 7 U 1.4 U 14 U
0.23 U 0.23 U 23 U 1.2 U 0.23 U 2.3 U
0.22 U 0.22 U 22 U 1.1 U 0.22 U 2.2 U
0.32 U 0.32 U 32 U 1.6 U 0.32 U 3.2 U
0.59 U 0.59 U 59 U 3 U 0.59 U 5.9 U
0.15 U 0.15 U 15 U 0.75 U 0.15 U 1.5 U
0.34 U 0.34 U 34 U 1.7 U 0.34 U 3.4 U

7 0.15 U 15 U 0.75 U 0.15 U 1.5 U
0.32 U 0.32 U 32 U 1.6 U 0.32 U 3.2 U
0.14 U 0.14 U 14 U 0.7 U 0.14 U 1.4 U
0.2 U 0.2 U 20 U 1 U 0.2 U 2 U

0.22 U 0.22 U 22 U 1.1 U 0.22 U 2.2 U
0.15 U 0.15 U 15 U 0.75 U 0.15 U 1.5 U
0.25 U 0.25 U 25 U 1.3 U 0.25 U 2.5 U
0.25 U 0.25 U 25 U 1.3 U 0.25 U 2.5 U

60 0.34 U 34 U 7.8 J+ 0.34 U 6.8 J+
0.19 U 0.19 U 19 U 0.95 U 0.19 U 1.9 U
0.15 U 0.15 U 15 U 0.75 U 0.15 U 1.5 U
0.16 U 0.16 U 16 U 0.8 U 0.16 U 1.6 U

37 0.21 U 300 + 1.1 U 0.21 U 2.1 U
0.99 U 0.99 U 99 U 5 U 0.99 U 9.9 U

1 U 1 U 100 U 5 U 1 U 10 U
0.92 U 0.92 U 92 U 4.6 U 0.92 U 9.2 U
0.24 U 0.24 U 24 U 1.2 U 0.24 U 2.4 U
0.18 U 0.18 U 18 U 0.9 U 0.18 U 1.8 U
0.34 U 0.34 U 34 U 1.7 U 0.34 U 3.4 U

38000 + 0.18 U 70000 + 1600 + 0.18 U 6600 +
6 0.18 U 18 U 0.9 U 0.18 U 1.8 U

0.17 U 0.17 U 17 U 0.85 U 0.17 U 1.7 U
0.24 U 0.24 U 24 U 1.2 U 0.24 U 2.4 U

74 0.13 U 60 J+ 10 0.13 U 9.3 J+
0.16 U 0.16 U 16 U 0.8 U 0.16 U 1.6 U
190 0.55 U 1700 + 2.8 U 0.55 U 5.5 U
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Table AI.5
Task 3 - DNAPL Investigation Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

R17 T13 T13 T13 T15 T17
R17-GW01-020.2-070803 T13-GW01-021.0-070828 T13-GW02-021.0-070820 T13-TB01-000.0-070820 T15-GW01-020.3-070820 T17-GW01-020.3-070802

500-5774-4 500-6101-2 500-6101-3 500-6101-1 500-6101-4 500-5774-2
20.2 21 21 NA 20.3 20.3
5774 6101 6101 6101 6101 5774
Water Water Water Water Water Water

8/3/2007 8/20/2007 8/20/2007 8/20/2007 8/20/2007 8/2/2007

1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.34 U 8.4 7.8 0.34 U 3.6 1.7 J
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

1 U 1 U 1 U 1 U 1 U 1 U
0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
2.1 210 + 230 + 0.18 U 99 42

0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.13 U 23 23 0.13 U 4.9 2.5
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
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Table AI.5
Task 3 - DNAPL Investigation Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

U17 U17
U17-GW01-023.5-070730 U17-TB01-000.0-070730

500-5774-1 500-5774-5
23.5 NA
5774 5774
Water Water

7/30/2007 7/30/2007

1.4 U 1.4 U
0.23 U 0.23 U
0.22 U 0.22 U
0.32 U 0.32 U
0.59 U 0.59 U
0.15 U 0.15 U
0.34 U 0.34 U
0.15 U 0.15 U
0.32 U 0.32 U
0.14 U 0.14 U
0.2 U 0.2 U

0.22 U 0.22 U
0.15 U 0.15 U
0.25 U 0.25 U
0.25 U 0.25 U

13 0.34 U
0.19 U 0.19 U
0.15 U 0.15 U
0.16 U 0.16 U
0.21 U 0.21 U
0.99 U 0.99 U

1 U 1 U
0.92 U 0.92 U
0.24 U 0.24 U
0.18 U 0.18 U
0.34 U 0.34 U

29 0.18 U
0.18 U 0.18 U
0.17 U 0.17 U
0.24 U 0.24 U
7.5 0.13 U

0.16 U 0.16 U
0.55 U 0.55 U
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Table AI.6
Task 4 - Sediment Sampling Data

Location: SD01 SD02 SD03 SD04 SD06 SD06
Sample ID: SD01-SD01-090409 SD02-SD01-090409 SD03-SD01-000.2-080801 SD04-SD01-090409 SD06-SD01-000.2-080801 SD06-SD02-000.2-080801
Lab Sample Id: 500-18152-10 500-18152-8 500-12974-3 500-18152-6 500-12974-6 500-12974-7
Depth: NA NA 0.2 NA 0.2 0.2
SDG: 18152 18152 12974 18152 12974 12974
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 4/9/2009 4/9/2009 8/1/2008 4/9/2009 8/1/2008 8/1/2008

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg 96 J 1.9 U 2.1 U 2.1 U 2.1 U 1.6 U
71-43-2 Benzene ug/Kg 0.83 U 0.86 U 0.95 U 0.95 U 0.93 U 0.72 U
75-27-4 Bromodichloromethane ug/Kg 0.76 U 0.79 U 0.87 U 0.87 U 0.86 U 0.66 U
75-25-2 Bromoform ug/Kg 0.97 U 1 U 1.1 U 1.1 U 1.1 U 0.84 U
74-83-9 Bromomethane ug/Kg 2.1 U 2.2 U 2.5 U 2.4 U 2.4 U 1.9 U
75-15-0 Carbon disulfide ug/Kg 0.92 U 0.95 U 1.1 U 1 U 1 U 0.79 U
56-23-5 Carbon tetrachloride ug/Kg 0.92 U 0.95 U 1.1 U 1 U 1 U 0.79 U
108-90-7 Chlorobenzene ug/Kg 0.66 U 0.69 U 0.76 U 0.76 U 0.75 U 0.57 U
75-00-3 Chloroethane ug/Kg 1.2 U 1.2 U 1.3 J 1.3 U 1.3 J 1 J
67-66-3 Chloroform ug/Kg 0.95 U 0.99 U 1.1 U 1.1 U 1.1 U 0.83 U
74-87-3 Chloromethane ug/Kg 1.6 U 1.6 U 1.8 U 1.8 U 1.8 J 1.3 U
124-48-1 Dibromochloromethane ug/Kg 0.81 U 0.84 U 0.93 U 0.92 U 0.91 U 0.7 U
75-34-3 1,1-Dichloroethane ug/Kg 0.94 U 0.97 U 1.1 U 1.1 U 1.1 U 0.81 U
107-06-2 1,2-Dichloroethane ug/Kg 1.1 U 1.1 U 1.2 U 1.2 U 1.2 U 0.93 U
75-35-4 1,1-Dichloroethene ug/Kg 0.86 U 0.89 U 0.98 U 0.98 U 0.97 U 0.74 U
540-59-0 1,2-Dichloroethene, Total ug/Kg 1.9 U 1.9 U 2.1 U 2.1 U 2.1 U 1.6 U
78-87-5 1,2-Dichloropropane ug/Kg 0.92 U 0.95 U 1.1 U 1 U 1 U 0.79 U
10061-01-5 cis-1,3-Dichloropropene ug/Kg 0.78 U 0.81 U 0.89 U 0.89 U 0.88 U 0.67 U
10061-02-6 trans-1,3-Dichloropropene ug/Kg 0.94 U 0.97 U 1.1 U 1.1 U 1.1 U 0.81 U
100-41-4 Ethylbenzene ug/Kg 0.69 U 0.72 U 0.79 U 0.79 U 0.78 U 0.6 U
591-78-6 2-Hexanone ug/Kg 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1 U
78-93-3 Methyl Ethyl Ketone ug/Kg 1.8 U 1.8 U 2 U 2 U 2 U 1.5 U
108-10-1 methyl isobutyl ketone ug/Kg 1.5 U 1.5 U 1.7 U 1.7 U 1.6 U 1.3 U
75-09-2 Methylene Chloride ug/Kg 0.76 U 0.79 U 0.87 U 0.87 U 0.86 U 0.66 U
100-42-5 Styrene ug/Kg 0.73 U 0.76 U 0.84 U 0.83 U 0.82 U 0.63 U
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1 U
127-18-4 Tetrachloroethene ug/Kg 0.78 U 0.81 U 0.89 U 0.89 U 3.2 J 2.1 J
108-88-3 Toluene ug/Kg 0.86 U 0.89 U 0.98 U 0.98 U 0.97 U 0.74 U
71-55-6 1,1,1-Trichloroethane ug/Kg 0.87 U 0.9 U 0.99 U 0.99 U 0.98 U 0.75 U
79-00-5 1,1,2-Trichloroethane ug/Kg 1.8 U 1.8 U 2 U 2 U 2 U 1.5 U
79-01-6 Trichloroethene ug/Kg 0.94 U 0.97 U 1.1 U 1.1 U 1.1 U 0.81 U
75-01-4 Vinyl chloride ug/Kg 1.4 U 1.4 U 1.6 U 1.6 U 1.5 U 1.2 U
1330-20-7 Xylenes, Total ug/Kg 1.5 U 1.5 U 1.7 U 1.7 U 1.6 U 1.3 U
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Table AI.6
Task 4 - Sediment Sampling Data

Location: SD01 SD02 SD03 SD04 SD06 SD06
Sample ID: SD01-SD01-090409 SD02-SD01-090409 SD03-SD01-000.2-080801 SD04-SD01-090409 SD06-SD01-000.2-080801 SD06-SD02-000.2-080801
Lab Sample Id: 500-18152-10 500-18152-8 500-12974-3 500-18152-6 500-12974-6 500-12974-7
Depth: NA NA 0.2 NA 0.2 0.2
SDG: 18152 18152 12974 18152 12974 12974
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 4/9/2009 4/9/2009 8/1/2008 4/9/2009 8/1/2008 8/1/2008

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg NA NA NA NA 4.7 U 4.6 U
208-96-8 Acenaphthylene ug/Kg NA NA NA NA 3.9 U 3.9 U
120-12-7 Anthracene ug/Kg NA NA NA NA 4.3 U 4.3 U
56-55-3 Benzo[a]anthracene ug/Kg NA NA NA NA 18 J 4.6 U
50-32-8 Benzo[a]pyrene ug/Kg NA NA NA NA 67 3.4 U
205-99-2 Benzo[b]fluoranthene ug/Kg NA NA NA NA 64 8 U
191-24-2 Benzo[g,h,i]perylene ug/Kg NA NA NA NA 27 J 6.3 U
207-08-9 Benzo[k]fluoranthene ug/Kg NA NA NA NA 43 7.8 U
111-91-1 Bis(2-chloroethoxy)methane ug/Kg NA NA NA NA 23 U 23 U
111-44-4 Bis(2-chloroethyl)ether ug/Kg NA NA NA NA 24 U 24 U
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg NA NA NA NA 31 U 31 U
101-55-3 4-Bromophenyl phenyl ether ug/Kg NA NA NA NA 15 U 15 U
85-68-7 Butyl benzyl phthalate ug/Kg NA NA NA NA 16 U 16 U
86-74-8 Carbazole ug/Kg NA NA NA NA 14 U 14 U
59-50-7 4-Chloro-3-methylphenol ug/Kg NA NA NA NA 91 U 89 U
106-47-8 4-Chloroaniline ug/Kg NA NA NA NA 140 U 140 U
91-58-7 2-Chloronaphthalene ug/Kg NA NA NA NA 17 U 17 U
95-57-8 2-Chlorophenol ug/Kg NA NA NA NA 32 U 32 U
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg NA NA NA NA 15 U 15 U
218-01-9 Chrysene ug/Kg NA NA NA NA 36 J 5.7 U
53-70-3 Dibenz(a,h)anthracene ug/Kg NA NA NA NA 9.7 J 4.5 U
132-64-9 Dibenzofuran ug/Kg NA NA NA NA 14 U 14 U
95-50-1 1,2-Dichlorobenzene ug/Kg NA NA NA NA 18 U 18 U
541-73-1 1,3-Dichlorobenzene ug/Kg NA NA NA NA 19 U 19 U
106-46-7 1,4-Dichlorobenzene ug/Kg NA NA NA NA 20 U 20 U
91-94-1 3,3'-Dichlorobenzidine ug/Kg NA NA NA NA 54 J 54 U
120-83-2 2,4-Dichlorophenol ug/Kg NA NA NA NA 40 U 39 U
84-66-2 Diethyl phthalate ug/Kg NA NA NA NA 19 U 19 U
105-67-9 2,4-Dimethylphenol ug/Kg NA NA NA NA 68 U 67 U
131-11-3 Dimethyl phthalate ug/Kg NA NA NA NA 14 U 14 U
84-74-2 Di-n-butyl phthalate ug/Kg NA NA NA NA 15 U 15 U
117-84-0 Di-n-octyl phthalate ug/Kg NA NA NA NA 17 U 17 U
534-52-1 4,6-Dinitro-2-methylphenol ug/Kg NA NA NA NA 45 U 44 U
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Table AI.6
Task 4 - Sediment Sampling Data

Location: SD01 SD02 SD03 SD04 SD06 SD06
Sample ID: SD01-SD01-090409 SD02-SD01-090409 SD03-SD01-000.2-080801 SD04-SD01-090409 SD06-SD01-000.2-080801 SD06-SD02-000.2-080801
Lab Sample Id: 500-18152-10 500-18152-8 500-12974-3 500-18152-6 500-12974-6 500-12974-7
Depth: NA NA 0.2 NA 0.2 0.2
SDG: 18152 18152 12974 18152 12974 12974
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 4/9/2009 4/9/2009 8/1/2008 4/9/2009 8/1/2008 8/1/2008

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/Kg NA NA NA NA 200 U 200 U
121-14-2 2,4-Dinitrotoluene ug/Kg NA NA NA NA 20 U 20 U
606-20-2 2,6-Dinitrotoluene ug/Kg NA NA NA NA 20 U 19 U
206-44-0 Fluoranthene ug/Kg NA NA NA NA 27 J 4.7 U
86-73-7 Fluorene ug/Kg NA NA NA NA 3.9 U 3.9 U
118-74-1 Hexachlorobenzene ug/Kg NA NA NA NA 5.4 U 5.3 U
87-68-3 Hexachlorobutadiene ug/Kg NA NA NA NA 22 U 21 U
77-47-4 Hexachlorocyclopentadiene ug/Kg NA NA NA NA 130 R 120 U
67-72-1 Hexachloroethane ug/Kg NA NA NA NA 20 U 19 U
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg NA NA NA NA 27 J 4.7 U
78-59-1 Isophorone ug/Kg NA NA NA NA 15 U 15 U
91-57-6 2-Methylnaphthalene ug/Kg NA NA NA NA 21 U 21 U
95-48-7 2-Methylphenol ug/Kg NA NA NA NA 37 U 36 U
15831-10-4 3 & 4 Methylphenol ug/Kg NA NA NA NA 34 U 34 U
91-20-3 Naphthalene ug/Kg NA NA NA NA 3.8 U 3.7 U
88-74-4 2-Nitroaniline ug/Kg NA NA NA NA 20 U 20 U
99-09-2 3-Nitroaniline ug/Kg NA NA NA NA 73 U 72 U
100-01-6 4-Nitroaniline ug/Kg NA NA NA NA 80 U 78 U
98-95-3 Nitrobenzene ug/Kg NA NA NA NA 6.8 U 6.7 U
88-75-5 2-Nitrophenol ug/Kg NA NA NA NA 45 U 44 U
100-02-7 4-Nitrophenol ug/Kg NA NA NA NA 65 U 64 U
621-64-7 N-Nitrosodi-n-propylamine ug/Kg NA NA NA NA 26 U 25 U
86-30-6 N-Nitrosodiphenylamine ug/Kg NA NA NA NA 11 U 11 U
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg NA NA NA NA 19 U 19 U
87-86-5 Pentachlorophenol ug/Kg NA NA NA NA 140 U 130 U
85-01-8 Phenanthrene ug/Kg NA NA NA NA 3.2 U 3.2 U
108-95-2 Phenol ug/Kg NA NA NA NA 33 U 32 U
129-00-0 Pyrene ug/Kg NA NA NA NA 47 4.3 U
120-82-1 1,2,4-Trichlorobenzene ug/Kg NA NA NA NA 18 U 18 U
95-95-4 2,4,5-Trichlorophenol ug/Kg NA NA NA NA 52 U 51 U
88-06-2 2,4,6-Trichlorophenol ug/Kg NA NA NA NA 37 U 37 U
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Table AI.6
Task 4 - Sediment Sampling Data

Location: SD01 SD02 SD03 SD04 SD06 SD06
Sample ID: SD01-SD01-090409 SD02-SD01-090409 SD03-SD01-000.2-080801 SD04-SD01-090409 SD06-SD01-000.2-080801 SD06-SD02-000.2-080801
Lab Sample Id: 500-18152-10 500-18152-8 500-12974-3 500-18152-6 500-12974-6 500-12974-7
Depth: NA NA 0.2 NA 0.2 0.2
SDG: 18152 18152 12974 18152 12974 12974
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 4/9/2009 4/9/2009 8/1/2008 4/9/2009 8/1/2008 8/1/2008

COMPOUND UNITS:
PESTCIDES

72-54-8 4,4'-DDD ug/Kg NA NA NA NA 0.59 J 0.59 U
72-55-9 4,4'-DDE ug/Kg NA NA NA NA 0.37 U 0.37 U
50-29-3 4,4'-DDT ug/Kg NA NA NA NA 1.5 J 0.34 U
309-00-2 Aldrin ug/Kg NA NA NA NA 0.64 U 0.64 U
319-84-6 alpha-BHC ug/Kg NA NA NA NA 0.64 U 0.64 U
319-85-7 beta-BHC ug/Kg NA NA NA NA 1 U 1 U
319-86-8 delta-BHC ug/Kg NA NA NA NA 0.83 U 0.83 U
58-89-9 gamma-BHC (Lindane) ug/Kg NA NA NA NA 0.33 U 0.34 U
5103-71-9 alpha-Chlordane ug/Kg NA NA NA NA 0.51 U 0.52 U
5103-74-2 gamma-Chlordane ug/Kg NA NA NA NA 0.6 U 0.61 U
60-57-1 Dieldrin ug/Kg NA NA NA NA 0.37 U 0.37 U
959-98-8 Endosulfan I ug/Kg NA NA NA NA 0.79 U 0.8 U
33213-65-9 Endosulfan II ug/Kg NA NA NA NA 0.39 U 0.39 U
1031-07-8 Endosulfan sulfate ug/Kg NA NA NA NA 0.18 J 0.18 U
72-20-8 Endrin ug/Kg NA NA NA NA 0.69 U 0.69 U
7421-93-4 Endrin aldehyde ug/Kg NA NA NA NA 0.7 J 0.71 U
53494-70-5 Endrin ketone ug/Kg NA NA NA NA 0.33 J 0.34 U
76-44-8 Heptachlor ug/Kg NA NA NA NA 0.26 U 0.26 U
1024-57-3 Heptachlor epoxide ug/Kg NA NA NA NA 0.4 U 0.4 U
72-43-5 Methoxychlor ug/Kg NA NA NA NA 0.55 J 0.55 U
8001-35-2 Toxaphene ug/Kg NA NA NA NA 3.3 U 3.4 U

PCBs
12674-11-2 PCB-1016 ug/Kg NA NA NA NA 8 U 8.1 U
11104-28-2 PCB-1221 ug/Kg NA NA NA NA 10 U 10 U
11141-16-5 PCB-1232 ug/Kg NA NA NA NA 6.9 U 6.9 U
53469-21-9 PCB-1242 ug/Kg NA NA NA NA 11 U 11 U
12672-29-6 PCB-1248 ug/Kg NA NA NA NA 9.7 U 9.8 U
11097-69-1 PCB-1254 ug/Kg NA NA NA NA 6.7 U 6.7 U
11096-82-5 PCB-1260 ug/Kg NA NA NA NA 6.9 U 6.9 U

INORGANICS
7440-38-2 Arsenic mg/Kg NA NA NA NA 15 J 33 J
7440-39-3 Barium mg/Kg NA NA NA NA 520 J 640
7440-43-9 Cadmium mg/Kg NA NA NA NA 0.56 J 0.44 J
7440-47-3 Chromium mg/Kg NA NA NA NA 58 J 21 J
7439-92-1 Lead mg/Kg NA NA NA NA 28 J 52 J
7439-97-6 Mercury ug/Kg NA NA NA NA 7.6 U 7.6 U
7782-49-2 Selenium mg/Kg NA NA NA NA 0.42 U 0.53 J
7440-22-4 Silver mg/Kg NA NA NA NA 0.44 J 0.29 J
7440-66-6 Zinc mg/Kg NA NA NA NA 320 J 78 J
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Table AI.6
Task 4 - Sediment Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

SD08 SD11 SD910
SD08-SD01-000.2-080804 SD11-SD01-000.2-080804 SD910-SD01-000.2-080804

500-13011-6 500-13011-5 500-13011-7
0.2 0.2 0.2

13011 13011 13011
Soil Soil Soil

8/4/2008 8/4/2008 8/4/2008

15 J 2 U 2.1 U
1.1 U 0.9 U 0.96 U

0.99 U 0.83 U 0.88 U
1.3 U 1.1 U 1.1 U
2.8 U 2.3 U 2.5 U
1.2 U 0.99 U 1.1 U
1.2 U 0.99 U 1.1 U

0.86 U 0.72 U 0.77 U
1.5 U 1.3 U 1.4 U
1.2 U 1 U 1.1 U

2 U 1.7 U 1.8 U
1 U 0.88 U 0.94 U

1.2 U 1 U 1.1 U
1.4 U 1.2 U 1.2 U
1.1 U 0.93 U 0.99 U
2.4 U 2 U 2.1 U
1.2 U 0.99 U 1.1 U

1 U 0.85 U 0.9 U
1.2 U 1 U 1.1 U
0.9 U 0.75 U 0.8 U
1.5 U 1.3 U 1.4 U
2.3 U 1.9 U 2 U
1.9 U 1.6 U 1.7 U

0.99 U 0.83 U 0.88 U
0.95 U 0.79 U 0.85 U
1.5 U 1.3 U 1.4 U

1 U 0.85 U 0.9 U
1.1 U 0.93 U 0.99 U
1.1 U 0.94 U 1 U
2.3 U 1.9 U 2 U
1.2 U 1 U 1.1 U
1.8 U 1.5 U 1.6 U
1.9 U 1.6 U 1.7 U
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Table AI.6
Task 4 - Sediment Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/Kg
208-96-8 Acenaphthylene ug/Kg
120-12-7 Anthracene ug/Kg
56-55-3 Benzo[a]anthracene ug/Kg
50-32-8 Benzo[a]pyrene ug/Kg
205-99-2 Benzo[b]fluoranthene ug/Kg
191-24-2 Benzo[g,h,i]perylene ug/Kg
207-08-9 Benzo[k]fluoranthene ug/Kg
111-91-1 Bis(2-chloroethoxy)methane ug/Kg
111-44-4 Bis(2-chloroethyl)ether ug/Kg
117-81-7 Bis(2-ethylhexyl) phthalate ug/Kg
101-55-3 4-Bromophenyl phenyl ether ug/Kg
85-68-7 Butyl benzyl phthalate ug/Kg
86-74-8 Carbazole ug/Kg
59-50-7 4-Chloro-3-methylphenol ug/Kg
106-47-8 4-Chloroaniline ug/Kg
91-58-7 2-Chloronaphthalene ug/Kg
95-57-8 2-Chlorophenol ug/Kg
7005-72-3 4-Chlorophenyl phenyl ether ug/Kg
218-01-9 Chrysene ug/Kg
53-70-3 Dibenz(a,h)anthracene ug/Kg
132-64-9 Dibenzofuran ug/Kg
95-50-1 1,2-Dichlorobenzene ug/Kg
541-73-1 1,3-Dichlorobenzene ug/Kg
106-46-7 1,4-Dichlorobenzene ug/Kg
91-94-1 3,3'-Dichlorobenzidine ug/Kg
120-83-2 2,4-Dichlorophenol ug/Kg
84-66-2 Diethyl phthalate ug/Kg
105-67-9 2,4-Dimethylphenol ug/Kg
131-11-3 Dimethyl phthalate ug/Kg
84-74-2 Di-n-butyl phthalate ug/Kg
117-84-0 Di-n-octyl phthalate ug/Kg
534-52-1 4,6-Dinitro-2-methylphenol ug/Kg

SD08 SD11 SD910
SD08-SD01-000.2-080804 SD11-SD01-000.2-080804 SD910-SD01-000.2-080804

500-13011-6 500-13011-5 500-13011-7
0.2 0.2 0.2

13011 13011 13011
Soil Soil Soil

8/4/2008 8/4/2008 8/4/2008

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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Table AI.6
Task 4 - Sediment Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/Kg
121-14-2 2,4-Dinitrotoluene ug/Kg
606-20-2 2,6-Dinitrotoluene ug/Kg
206-44-0 Fluoranthene ug/Kg
86-73-7 Fluorene ug/Kg
118-74-1 Hexachlorobenzene ug/Kg
87-68-3 Hexachlorobutadiene ug/Kg
77-47-4 Hexachlorocyclopentadiene ug/Kg
67-72-1 Hexachloroethane ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene ug/Kg
78-59-1 Isophorone ug/Kg
91-57-6 2-Methylnaphthalene ug/Kg
95-48-7 2-Methylphenol ug/Kg
15831-10-4 3 & 4 Methylphenol ug/Kg
91-20-3 Naphthalene ug/Kg
88-74-4 2-Nitroaniline ug/Kg
99-09-2 3-Nitroaniline ug/Kg
100-01-6 4-Nitroaniline ug/Kg
98-95-3 Nitrobenzene ug/Kg
88-75-5 2-Nitrophenol ug/Kg
100-02-7 4-Nitrophenol ug/Kg
621-64-7 N-Nitrosodi-n-propylamine ug/Kg
86-30-6 N-Nitrosodiphenylamine ug/Kg
108-60-1 2,2'-oxybis[1-chloropropane] ug/Kg
87-86-5 Pentachlorophenol ug/Kg
85-01-8 Phenanthrene ug/Kg
108-95-2 Phenol ug/Kg
129-00-0 Pyrene ug/Kg
120-82-1 1,2,4-Trichlorobenzene ug/Kg
95-95-4 2,4,5-Trichlorophenol ug/Kg
88-06-2 2,4,6-Trichlorophenol ug/Kg

SD08 SD11 SD910
SD08-SD01-000.2-080804 SD11-SD01-000.2-080804 SD910-SD01-000.2-080804

500-13011-6 500-13011-5 500-13011-7
0.2 0.2 0.2

13011 13011 13011
Soil Soil Soil

8/4/2008 8/4/2008 8/4/2008

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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Table AI.6
Task 4 - Sediment Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTCIDES

72-54-8 4,4'-DDD ug/Kg
72-55-9 4,4'-DDE ug/Kg
50-29-3 4,4'-DDT ug/Kg
309-00-2 Aldrin ug/Kg
319-84-6 alpha-BHC ug/Kg
319-85-7 beta-BHC ug/Kg
319-86-8 delta-BHC ug/Kg
58-89-9 gamma-BHC (Lindane) ug/Kg
5103-71-9 alpha-Chlordane ug/Kg
5103-74-2 gamma-Chlordane ug/Kg
60-57-1 Dieldrin ug/Kg
959-98-8 Endosulfan I ug/Kg
33213-65-9 Endosulfan II ug/Kg
1031-07-8 Endosulfan sulfate ug/Kg
72-20-8 Endrin ug/Kg
7421-93-4 Endrin aldehyde ug/Kg
53494-70-5 Endrin ketone ug/Kg
76-44-8 Heptachlor ug/Kg
1024-57-3 Heptachlor epoxide ug/Kg
72-43-5 Methoxychlor ug/Kg
8001-35-2 Toxaphene ug/Kg

PCBs
12674-11-2 PCB-1016 ug/Kg
11104-28-2 PCB-1221 ug/Kg
11141-16-5 PCB-1232 ug/Kg
53469-21-9 PCB-1242 ug/Kg
12672-29-6 PCB-1248 ug/Kg
11097-69-1 PCB-1254 ug/Kg
11096-82-5 PCB-1260 ug/Kg

INORGANICS
7440-38-2 Arsenic mg/Kg
7440-39-3 Barium mg/Kg
7440-43-9 Cadmium mg/Kg
7440-47-3 Chromium mg/Kg
7439-92-1 Lead mg/Kg
7439-97-6 Mercury ug/Kg
7782-49-2 Selenium mg/Kg
7440-22-4 Silver mg/Kg
7440-66-6 Zinc mg/Kg

SD08 SD11 SD910
SD08-SD01-000.2-080804 SD11-SD01-000.2-080804 SD910-SD01-000.2-080804

500-13011-6 500-13011-5 500-13011-7
0.2 0.2 0.2

13011 13011 13011
Soil Soil Soil

8/4/2008 8/4/2008 8/4/2008

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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Table AI.7
Task 4 - Surface Water Sampling Data

Location: SW01 SW02 SW03 SW04 SW06 SW06
Sample ID: SW01-SW01-090409 SW02-SW01-090409 SW03-SW01-080801 SW04-SW01-090409 SW06-SW01-080801 SW06-SW02-080801
Lab Sample Id: 500-18152-9 500-18152-7 500-12974-2 500-18152-5 500-12974-4 500-12974-5
Depth: NA NA NA NA NA NA
SDG: 18152 18152 12974 18152 12974 12974
Matrix: Water Water Water Water Water Water
Sampled: 4/9/2009 4/9/2009 8/1/2008 4/9/2009 8/1/2008 8/1/2008

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
71-43-2 Benzene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
75-27-4 Bromodichloromethane ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
75-25-2 Bromoform ug/L 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
74-83-9 Bromomethane ug/L 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
75-15-0 Carbon disulfide ug/L 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
56-23-5 Carbon tetrachloride ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
108-90-7 Chlorobenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
75-00-3 Chloroethane ug/L 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
67-66-3 Chloroform ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
74-87-3 Chloromethane ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
124-48-1 Dibromochloromethane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
75-34-3 1,1-Dichloroethane ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
107-06-2 1,2-Dichloroethane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
75-35-4 1,1-Dichloroethene ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
540-59-0 1,2-Dichloroethene, Total ug/L 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
78-87-5 1,2-Dichloropropane ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
10061-01-5 cis-1,3-Dichloropropene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
10061-02-6 trans-1,3-Dichloropropene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
100-41-4 Ethylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
591-78-6 2-Hexanone ug/L 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
78-93-3 2-Butanone (MEK) ug/L 0.83 J 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
75-09-2 Methylene Chloride ug/L 7.5 0.99 U 0.99 U 3.3 0.99 U 0.99 U
100-42-5 Styrene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
79-34-5 1,1,2,2-Tetrachloroethane ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
127-18-4 Tetrachloroethene ug/L 0.14 U 0.14 U 0.14 U 0.14 U 4.5 4.3
108-88-3 Toluene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
71-55-6 1,1,1-Trichloroethane ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
79-00-5 1,1,2-Trichloroethane ug/L 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
79-01-6 Trichloroethene ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
75-01-4 Vinyl chloride ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
1330-20-7 Xylenes, Total ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
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Table AI.7
Task 4 - Surface Water Sampling Data

Location: SW01 SW02 SW03 SW04 SW06 SW06
Sample ID: SW01-SW01-090409 SW02-SW01-090409 SW03-SW01-080801 SW04-SW01-090409 SW06-SW01-080801 SW06-SW02-080801
Lab Sample Id: 500-18152-9 500-18152-7 500-12974-2 500-18152-5 500-12974-4 500-12974-5
Depth: NA NA NA NA NA NA
SDG: 18152 18152 12974 18152 12974 12974
Matrix: Water Water Water Water Water Water
Sampled: 4/9/2009 4/9/2009 8/1/2008 4/9/2009 8/1/2008 8/1/2008

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L NA NA NA NA 0.057 U 0.056 U
208-96-8 Acenaphthylene ug/L NA NA NA NA 0.057 U 0.056 U
120-12-7 Anthracene ug/L NA NA NA NA 0.067 U 0.065 U
56-55-3 Benzo[a]anthracene ug/L NA NA NA NA 0.065 J 0.063 U
50-32-8 Benzo[a]pyrene ug/L NA NA NA NA 0.044 U 0.042 U
205-99-2 Benzo[b]fluoranthene ug/L NA NA NA NA 0.042 J 0.04 U
191-24-2 Benzo[g,h,i]perylene ug/L NA NA NA NA 0.11 U 0.11 U
207-08-9 Benzo[k]fluoranthene ug/L NA NA NA NA 0.078 U 0.076 U
111-91-1 Bis(2-chloroethoxy)methane ug/L NA NA NA NA 0.14 U 0.13 U
111-44-4 Bis(2-chloroethyl)ether ug/L NA NA NA NA 0.24 U 0.23 U
117-81-7 Bis(2-ethylhexyl) phthalate ug/L NA NA NA NA 1.9 U 1.8 U
101-55-3 4-Bromophenyl phenyl ether ug/L NA NA NA NA 0.16 J 0.15 U
85-68-7 Butyl benzyl phthalate ug/L NA NA NA NA 0.2 U 0.19 U
86-74-8 Carbazole ug/L NA NA NA NA 0.81 U 0.79 U
59-50-7 4-Chloro-3-methylphenol ug/L NA NA NA NA 2.4 U 2.3 U
106-47-8 4-Chloroaniline ug/L NA NA NA NA 0.77 U 0.75 U
91-58-7 2-Chloronaphthalene ug/L NA NA NA NA 0.17 U 0.16 U
95-57-8 2-Chlorophenol ug/L NA NA NA NA 0.21 U 0.2 U
7005-72-3 4-Chlorophenyl phenyl ether ug/L NA NA NA NA 0.24 U 0.23 U
218-01-9 Chrysene ug/L NA NA NA NA 0.067 J 0.065 U
53-70-3 Dibenz(a,h)anthracene ug/L NA NA NA NA 0.056 U 0.055 U
132-64-9 Dibenzofuran ug/L NA NA NA NA 0.24 U 0.23 U
95-50-1 1,2-Dichlorobenzene ug/L NA NA NA NA 0.2 U 0.19 U
541-73-1 1,3-Dichlorobenzene ug/L NA NA NA NA 0.21 U 0.2 U
106-46-7 1,4-Dichlorobenzene ug/L NA NA NA NA 0.2 U 0.19 U
91-94-1 3,3'-Dichlorobenzidine ug/L NA NA NA NA 0.25 U 0.24 U
120-83-2 2,4-Dichlorophenol ug/L NA NA NA NA 3.2 U 3.1 U
84-66-2 Diethyl phthalate ug/L NA NA NA NA 0.2 U 0.19 U
105-67-9 2,4-Dimethylphenol ug/L NA NA NA NA 1.1 U 1.1 U
131-11-3 Dimethyl phthalate ug/L NA NA NA NA 0.13 U 0.12 U
84-74-2 Di-n-butyl phthalate ug/L NA NA NA NA 0.63 U 0.62 U
117-84-0 Di-n-octyl phthalate ug/L NA NA NA NA 1.7 U 1.6 U
534-52-1 4,6-Dinitro-2-methylphenol ug/L NA NA NA NA 1.8 U 1.7 U
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Table AI.7
Task 4 - Surface Water Sampling Data

Location: SW01 SW02 SW03 SW04 SW06 SW06
Sample ID: SW01-SW01-090409 SW02-SW01-090409 SW03-SW01-080801 SW04-SW01-090409 SW06-SW01-080801 SW06-SW02-080801
Lab Sample Id: 500-18152-9 500-18152-7 500-12974-2 500-18152-5 500-12974-4 500-12974-5
Depth: NA NA NA NA NA NA
SDG: 18152 18152 12974 18152 12974 12974
Matrix: Water Water Water Water Water Water
Sampled: 4/9/2009 4/9/2009 8/1/2008 4/9/2009 8/1/2008 8/1/2008

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L NA NA NA NA 3.1 U 3 U
121-14-2 2,4-Dinitrotoluene ug/L NA NA NA NA 0.45 U 0.43 U
606-20-2 2,6-Dinitrotoluene ug/L NA NA NA NA 0.12 U 0.12 U
206-44-0 Fluoranthene ug/L NA NA NA NA 0.067 U 0.065 U
86-73-7 Fluorene ug/L NA NA NA NA 0.056 U 0.055 U
118-74-1 Hexachlorobenzene ug/L NA NA NA NA 0.065 J 0.063 U
87-68-3 Hexachlorobutadiene ug/L NA NA NA NA 0.25 U 0.24 U
77-47-4 Hexachlorocyclopentadiene ug/L NA NA NA NA 4.4 U 4.2 U
67-72-1 Hexachloroethane ug/L NA NA NA NA 0.25 U 0.24 U
193-39-5 Indeno[1,2,3-cd]pyrene ug/L NA NA NA NA 0.071 U 0.069 U
78-59-1 Isophorone ug/L NA NA NA NA 0.57 U 0.56 U
91-57-6 2-Methylnaphthalene ug/L NA NA NA NA 0.16 U 0.15 U
95-48-7 2-Methylphenol ug/L NA NA NA NA 0.43 U 0.41 U
15831-10-4 3 & 4 Methylphenol ug/L NA NA NA NA 0.19 U 0.18 U
91-20-3 Naphthalene ug/L NA NA NA NA 0.099 U 0.096 U
88-74-4 2-Nitroaniline ug/L NA NA NA NA 0.54 U 0.53 U
99-09-2 3-Nitroaniline ug/L NA NA NA NA 0.99 U 0.96 U
100-01-6 4-Nitroaniline ug/L NA NA NA NA 2.3 U 2.2 U
98-95-3 Nitrobenzene ug/L NA NA NA NA 0.3 U 0.29 U
88-75-5 2-Nitrophenol ug/L NA NA NA NA 0.63 U 0.62 U
100-02-7 4-Nitrophenol ug/L NA NA NA NA 2.4 U 2.3 U
621-64-7 N-Nitrosodi-n-propylamine ug/L NA NA NA NA 0.15 U 0.14 U
86-30-6 N-Nitrosodiphenylamine ug/L NA NA NA NA 0.2 U 0.19 U
108-60-1 2,2'-oxybis[1-chloropropane] ug/L NA NA NA NA 0.2 U 0.19 U
87-86-5 Pentachlorophenol ug/L NA NA NA NA 2.1 U 2 U
85-01-8 Phenanthrene ug/L NA NA NA NA 0.07 U 0.068 U
108-95-2 Phenol ug/L NA NA NA NA 1.3 U 1.2 U
129-00-0 Pyrene ug/L NA NA NA NA 0.07 J 0.068 U
120-82-1 1,2,4-Trichlorobenzene ug/L NA NA NA NA 0.24 U 0.23 U
95-95-4 2,4,5-Trichlorophenol ug/L NA NA NA NA 2.6 U 2.5 U
88-06-2 2,4,6-Trichlorophenol ug/L NA NA NA NA 0.66 U 0.64 U

PARSONS Page 3 of 16 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.7
Task 4 - Surface Water Sampling Data

Location: SW01 SW02 SW03 SW04 SW06 SW06
Sample ID: SW01-SW01-090409 SW02-SW01-090409 SW03-SW01-080801 SW04-SW01-090409 SW06-SW01-080801 SW06-SW02-080801
Lab Sample Id: 500-18152-9 500-18152-7 500-12974-2 500-18152-5 500-12974-4 500-12974-5
Depth: NA NA NA NA NA NA
SDG: 18152 18152 12974 18152 12974 12974
Matrix: Water Water Water Water Water Water
Sampled: 4/9/2009 4/9/2009 8/1/2008 4/9/2009 8/1/2008 8/1/2008

COMPOUND UNITS:
PESTCIDES

72-54-8 4,4'-DDD ug/L NA NA NA NA 0.0055 U 0.0055 U
72-55-9 4,4'-DDE ug/L NA NA NA NA 0.0047 U 0.0047 U
50-29-3 4,4'-DDT ug/L NA NA NA NA 0.0052 U 0.0052 U
309-00-2 Aldrin ug/L NA NA NA NA 0.0042 U 0.0042 U
319-84-6 alpha-BHC ug/L NA NA NA NA 0.0032 U 0.0032 U
319-85-7 beta-BHC ug/L NA NA NA NA 0.0034 U 0.0034 U
319-86-8 delta-BHC ug/L NA NA NA NA 0.0074 U 0.0074 U
58-89-9 gamma-BHC (Lindane) ug/L NA NA NA NA 0.0034 U 0.0034 U
5103-71-9 alpha-Chlordane ug/L NA NA NA NA 0.0045 U 0.0045 U
5103-74-2 gamma-Chlordane ug/L NA NA NA NA 0.005 U 0.005 U
60-57-1 Dieldrin ug/L NA NA NA NA 0.0043 U 0.0043 U
959-98-8 Endosulfan I ug/L NA NA NA NA 0.051 0.05
33213-65-9 Endosulfan II ug/L NA NA NA NA 0.0037 U 0.0037 U
1031-07-8 Endosulfan sulfate ug/L NA NA NA NA 0.0077 U 0.0077 U
72-20-8 Endrin ug/L NA NA NA NA 0.0083 U 0.0083 U
7421-93-4 Endrin aldehyde ug/L NA NA NA NA 0.0067 U 0.0067 U
53494-70-5 Endrin ketone ug/L NA NA NA NA 0.0052 U 0.0052 U
76-44-8 Heptachlor ug/L NA NA NA NA 0.0039 U 0.0039 U
1024-57-3 Heptachlor epoxide ug/L NA NA NA NA 0.0038 U 0.0038 U
72-43-5 Methoxychlor ug/L NA NA NA NA 0.011 U 0.011 U
8001-35-2 Toxaphene ug/L NA NA NA NA 0.05 U 0.05 U

PCBs
12674-11-2 PCB-1016 ug/L NA NA NA NA 0.093 U 0.093 U
11104-28-2 PCB-1221 ug/L NA NA NA NA 0.12 U 0.12 U
11141-16-5 PCB-1232 ug/L NA NA NA NA 0.2 U 0.2 U
53469-21-9 PCB-1242 ug/L NA NA NA NA 0.15 U 0.15 U
12672-29-6 PCB-1248 ug/L NA NA NA NA 0.23 U 0.23 U
11097-69-1 PCB-1254 ug/L NA NA NA NA 0.061 U 0.061 U
11096-82-5 PCB-1260 ug/L NA NA NA NA 0.073 U 0.073 U

INORGANICS
7440-38-2 Arsenic mg/L NA NA NA NA 0.0028 U 0.0028 U
7440-39-3 Barium mg/L NA NA NA NA 0.16 0.16
7440-43-9 Cadmium mg/L NA NA NA NA 0.00046 U 0.00046 U
7440-47-3 Chromium mg/L NA NA NA NA 0.0016 U 0.0016 U
7439-92-1 Lead mg/L NA NA NA NA 0.0027 U 0.0018 U
7439-97-6 Mercury ug/L NA NA NA NA 0.065 U 0.065 U
7782-49-2 Selenium mg/L NA NA NA NA 0.0042 U 0.0042 U
7440-22-4 Silver mg/L NA NA NA NA 0.0012 U 0.0012 U
7440-66-6 Zinc mg/L NA NA NA NA 0.0048 U 0.0068 U
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

SW08 SW08 SW11 SW12 SW13 SW14
SW08-SW01-080804 SW08-SW01-090825 SW11-SW01-080804 SW12-SW01-090825 SW13-SW01-090825 SW14-SW01-090825

500-13011-3 500-20828-2 500-13011-2 500-20828-3 500-20828-4 500-20828-5
NA NA NA NA NA NA

13011 20828 13011 20828 20828 20828
Water Water Water Water Water Water

8/4/2008 8/25/2009 8/4/2008 8/25/2009 8/25/2009 8/25/2009

1.2 U 1.2 R 1.2 U 1.2 R 1.2 R 1.2 R
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
4.1 6.6 0.3 U 0.3 U 0.3 U 0.3 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
3.5 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U

0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
2.3 1.5 0.2 U 0.2 U 0.2 U 0.2 U

0.23 U 3.6 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

SW08 SW08 SW11 SW12 SW13 SW14
SW08-SW01-080804 SW08-SW01-090825 SW11-SW01-080804 SW12-SW01-090825 SW13-SW01-090825 SW14-SW01-090825

500-13011-3 500-20828-2 500-13011-2 500-20828-3 500-20828-4 500-20828-5
NA NA NA NA NA NA

13011 20828 13011 20828 20828 20828
Water Water Water Water Water Water

8/4/2008 8/25/2009 8/4/2008 8/25/2009 8/25/2009 8/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

SW08 SW08 SW11 SW12 SW13 SW14
SW08-SW01-080804 SW08-SW01-090825 SW11-SW01-080804 SW12-SW01-090825 SW13-SW01-090825 SW14-SW01-090825

500-13011-3 500-20828-2 500-13011-2 500-20828-3 500-20828-4 500-20828-5
NA NA NA NA NA NA

13011 20828 13011 20828 20828 20828
Water Water Water Water Water Water

8/4/2008 8/25/2009 8/4/2008 8/25/2009 8/25/2009 8/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTCIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

INORGANICS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

SW08 SW08 SW11 SW12 SW13 SW14
SW08-SW01-080804 SW08-SW01-090825 SW11-SW01-080804 SW12-SW01-090825 SW13-SW01-090825 SW14-SW01-090825

500-13011-3 500-20828-2 500-13011-2 500-20828-3 500-20828-4 500-20828-5
NA NA NA NA NA NA

13011 20828 13011 20828 20828 20828
Water Water Water Water Water Water

8/4/2008 8/25/2009 8/4/2008 8/25/2009 8/25/2009 8/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

SW8 SW8U1 SW8U2 SW8U3 SW910 MW4
SW8-SW01-090408 SW8U1-SW01-090409 SW8U2-SW01-090409 SW8U3-SW01-090429 SW910-SW01-080808 MW4-TB01-090825

500-18152-1 500-18152-3 500-18152-4 500-18572-1 500-13011-4 500-20828-9
NA NA NA NA NA NA

18152 18152 18152 18572 13011 20828
Water Water Water Water Water Water

4/8/2009 4/9/2009 4/9/2009 4/29/2009 8/4/2008 8/25/2009

1.2 U 1.2 U 1.2 U 1.2 R 1.2 U 1.2 R
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.3 U 0.3 U 6 0.3 U 0.3 U 0.3 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

14 2.2 19 0.14 U 0.14 U 0.14 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
2.2 0.2 U 2.8 0.2 U 0.2 U 0.2 U

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

SW8 SW8U1 SW8U2 SW8U3 SW910 MW4
SW8-SW01-090408 SW8U1-SW01-090409 SW8U2-SW01-090409 SW8U3-SW01-090429 SW910-SW01-080808 MW4-TB01-090825

500-18152-1 500-18152-3 500-18152-4 500-18572-1 500-13011-4 500-20828-9
NA NA NA NA NA NA

18152 18152 18152 18572 13011 20828
Water Water Water Water Water Water

4/8/2009 4/9/2009 4/9/2009 4/29/2009 8/4/2008 8/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

SW8 SW8U1 SW8U2 SW8U3 SW910 MW4
SW8-SW01-090408 SW8U1-SW01-090409 SW8U2-SW01-090409 SW8U3-SW01-090429 SW910-SW01-080808 MW4-TB01-090825

500-18152-1 500-18152-3 500-18152-4 500-18572-1 500-13011-4 500-20828-9
NA NA NA NA NA NA

18152 18152 18152 18572 13011 20828
Water Water Water Water Water Water

4/8/2009 4/9/2009 4/9/2009 4/29/2009 8/4/2008 8/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTCIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

INORGANICS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

SW8 SW8U1 SW8U2 SW8U3 SW910 MW4
SW8-SW01-090408 SW8U1-SW01-090409 SW8U2-SW01-090409 SW8U3-SW01-090429 SW910-SW01-080808 MW4-TB01-090825

500-18152-1 500-18152-3 500-18152-4 500-18572-1 500-13011-4 500-20828-9
NA NA NA NA NA NA

18152 18152 18152 18572 13011 20828
Water Water Water Water Water Water

4/8/2009 4/9/2009 4/9/2009 4/29/2009 8/4/2008 8/25/2009

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 2-Butanone (MEK) ug/L
108-10-1 4-Methyl-2-pentanone (MIBK) ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

MW9R SW03 SW11 SW8
MW9R-TB01-090428 SW03-TB01-080801 SW11-TB01-080804 SW8-TB01-090408

500-18572-2 500-12974-1 500-13011-1 500-18152-2
NA NA NA NA

18572 12974 13011 18152
Water Water Water Water

4/28/2009 8/1/2008 8/4/2008 4/8/2009

1.2 R 1.2 U 1.2 U 1.2 U
0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U
0.3 U 0.3 U 0.3 U 0.3 U

0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U
0.19 U 0.19 U 0.19 U 0.19 U
0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U
0.3 U 0.3 U 0.3 U 0.3 U

0.23 U 0.23 U 0.23 U 0.23 U
0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U
0.17 U 0.17 U 0.17 U 0.17 U
0.77 U 0.77 U 0.77 U 0.77 U
0.83 U 0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U
0.14 U 0.14 U 0.14 U 0.14 U
0.16 U 0.16 U 0.16 U 0.16 U
0.23 U 0.23 U 0.23 U 0.23 U
0.32 U 0.32 U 0.32 U 0.32 U
0.2 U 0.2 U 0.2 U 0.2 U

0.23 U 0.23 U 0.23 U 0.23 U
0.33 U 0.33 U 0.33 U 0.33 U
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

83-32-9 Acenaphthene ug/L
208-96-8 Acenaphthylene ug/L
120-12-7 Anthracene ug/L
56-55-3 Benzo[a]anthracene ug/L
50-32-8 Benzo[a]pyrene ug/L
205-99-2 Benzo[b]fluoranthene ug/L
191-24-2 Benzo[g,h,i]perylene ug/L
207-08-9 Benzo[k]fluoranthene ug/L
111-91-1 Bis(2-chloroethoxy)methane ug/L
111-44-4 Bis(2-chloroethyl)ether ug/L
117-81-7 Bis(2-ethylhexyl) phthalate ug/L
101-55-3 4-Bromophenyl phenyl ether ug/L
85-68-7 Butyl benzyl phthalate ug/L
86-74-8 Carbazole ug/L
59-50-7 4-Chloro-3-methylphenol ug/L
106-47-8 4-Chloroaniline ug/L
91-58-7 2-Chloronaphthalene ug/L
95-57-8 2-Chlorophenol ug/L
7005-72-3 4-Chlorophenyl phenyl ether ug/L
218-01-9 Chrysene ug/L
53-70-3 Dibenz(a,h)anthracene ug/L
132-64-9 Dibenzofuran ug/L
95-50-1 1,2-Dichlorobenzene ug/L
541-73-1 1,3-Dichlorobenzene ug/L
106-46-7 1,4-Dichlorobenzene ug/L
91-94-1 3,3'-Dichlorobenzidine ug/L
120-83-2 2,4-Dichlorophenol ug/L
84-66-2 Diethyl phthalate ug/L
105-67-9 2,4-Dimethylphenol ug/L
131-11-3 Dimethyl phthalate ug/L
84-74-2 Di-n-butyl phthalate ug/L
117-84-0 Di-n-octyl phthalate ug/L
534-52-1 4,6-Dinitro-2-methylphenol ug/L

MW9R SW03 SW11 SW8
MW9R-TB01-090428 SW03-TB01-080801 SW11-TB01-080804 SW8-TB01-090408

500-18572-2 500-12974-1 500-13011-1 500-18152-2
NA NA NA NA

18572 12974 13011 18152
Water Water Water Water

4/28/2009 8/1/2008 8/4/2008 4/8/2009

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
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Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
SEMIVOLATILES

51-28-5 2,4-Dinitrophenol ug/L
121-14-2 2,4-Dinitrotoluene ug/L
606-20-2 2,6-Dinitrotoluene ug/L
206-44-0 Fluoranthene ug/L
86-73-7 Fluorene ug/L
118-74-1 Hexachlorobenzene ug/L
87-68-3 Hexachlorobutadiene ug/L
77-47-4 Hexachlorocyclopentadiene ug/L
67-72-1 Hexachloroethane ug/L
193-39-5 Indeno[1,2,3-cd]pyrene ug/L
78-59-1 Isophorone ug/L
91-57-6 2-Methylnaphthalene ug/L
95-48-7 2-Methylphenol ug/L
15831-10-4 3 & 4 Methylphenol ug/L
91-20-3 Naphthalene ug/L
88-74-4 2-Nitroaniline ug/L
99-09-2 3-Nitroaniline ug/L
100-01-6 4-Nitroaniline ug/L
98-95-3 Nitrobenzene ug/L
88-75-5 2-Nitrophenol ug/L
100-02-7 4-Nitrophenol ug/L
621-64-7 N-Nitrosodi-n-propylamine ug/L
86-30-6 N-Nitrosodiphenylamine ug/L
108-60-1 2,2'-oxybis[1-chloropropane] ug/L
87-86-5 Pentachlorophenol ug/L
85-01-8 Phenanthrene ug/L
108-95-2 Phenol ug/L
129-00-0 Pyrene ug/L
120-82-1 1,2,4-Trichlorobenzene ug/L
95-95-4 2,4,5-Trichlorophenol ug/L
88-06-2 2,4,6-Trichlorophenol ug/L

MW9R SW03 SW11 SW8
MW9R-TB01-090428 SW03-TB01-080801 SW11-TB01-080804 SW8-TB01-090408

500-18572-2 500-12974-1 500-13011-1 500-18152-2
NA NA NA NA

18572 12974 13011 18152
Water Water Water Water

4/28/2009 8/1/2008 8/4/2008 4/8/2009

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

PARSONS Page 15 of 16 \\CLEFS01\Projects\KELLWOOD\Reports\RI Report\Draft RI Report\Appendices\Appendix I



Table AI.7
Task 4 - Surface Water Sampling Data

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
PESTCIDES

72-54-8 4,4'-DDD ug/L
72-55-9 4,4'-DDE ug/L
50-29-3 4,4'-DDT ug/L
309-00-2 Aldrin ug/L
319-84-6 alpha-BHC ug/L
319-85-7 beta-BHC ug/L
319-86-8 delta-BHC ug/L
58-89-9 gamma-BHC (Lindane) ug/L
5103-71-9 alpha-Chlordane ug/L
5103-74-2 gamma-Chlordane ug/L
60-57-1 Dieldrin ug/L
959-98-8 Endosulfan I ug/L
33213-65-9 Endosulfan II ug/L
1031-07-8 Endosulfan sulfate ug/L
72-20-8 Endrin ug/L
7421-93-4 Endrin aldehyde ug/L
53494-70-5 Endrin ketone ug/L
76-44-8 Heptachlor ug/L
1024-57-3 Heptachlor epoxide ug/L
72-43-5 Methoxychlor ug/L
8001-35-2 Toxaphene ug/L

PCBs
12674-11-2 PCB-1016 ug/L
11104-28-2 PCB-1221 ug/L
11141-16-5 PCB-1232 ug/L
53469-21-9 PCB-1242 ug/L
12672-29-6 PCB-1248 ug/L
11097-69-1 PCB-1254 ug/L
11096-82-5 PCB-1260 ug/L

INORGANICS
7440-38-2 Arsenic mg/L
7440-39-3 Barium mg/L
7440-43-9 Cadmium mg/L
7440-47-3 Chromium mg/L
7439-92-1 Lead mg/L
7439-97-6 Mercury ug/L
7782-49-2 Selenium mg/L
7440-22-4 Silver mg/L
7440-66-6 Zinc mg/L

MW9R SW03 SW11 SW8
MW9R-TB01-090428 SW03-TB01-080801 SW11-TB01-080804 SW8-TB01-090408

500-18572-2 500-12974-1 500-13011-1 500-18152-2
NA NA NA NA

18572 12974 13011 18152
Water Water Water Water

4/28/2009 8/1/2008 8/4/2008 4/8/2009

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
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Table AI.8
Task 5 - Sewer Sediment and Soil (Adjacent to Sewer defects) Sampling Data - Sewer Downgradient of the Former Kellwood Facility

Location: LS4 MH145 MH331 MH407 MH409 MH409
Sample ID: LS4-SD01-070920 MH155-SD01-070919 MH331-SD-070918 MH407-SD01-070913 MH409-SD01-070913 MH409-SD02-070913
Lab Sample Id: 500-6721-4 500-6675-3 500-6674-4 500-6548-9 500-6547-12 500-6547-13
Depth: NA NA NA NA NA NA
SDG: 6721 6675 6674 6548 6547 6547
Matrix: Soil Soil Soil Soil Soil Soil
Sampled: 9/20/2007 9/19/2007 9/18/2007 9/13/2007 9/13/2007 9/13/2007

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg 15 U 4800 79 U 63 UJ 710 U 700 U
71-43-2 Benzene ug/Kg 2.3 U 12 U 13 U 10 UJ 51 U 50 U
75-27-4 Bromodichloromethane ug/Kg 2.2 U 10 U 10 U 8.4 UJ 98 U 97 U
75-25-2 Bromoform ug/Kg 2.2 U 13 U 14 U 11 UJ 200 U 200 U
74-83-9 Bromomethane ug/Kg 6 U 55 U 57 U 45 UJ 560 U 550 U
75-15-0 Carbon disulfide ug/Kg 5.5 U 18 U 18 U 15 UJ 100 U 100 U
56-23-5 Carbon tetrachloride ug/Kg 3.5 U 13 U 13 U 11 UJ 340 U 340 U
108-90-7 Chlorobenzene ug/Kg 3.1 U 9.9 U 10 U 8.2 UJ 140 U 140 U
75-00-3 Chloroethane ug/Kg 8 U 55 U 57 U 45 UJ 220 U 220 U
67-66-3 Chloroform ug/Kg 2.1 U 12 U 12 U 10 UJ 120 U 110 U
74-87-3 Chloromethane ug/Kg 4.1 U 23 U 24 U 19 UJ 240 U 230 U
124-48-1 Dibromochloromethane ug/Kg 2.7 U 11 U 12 U 9.5 UJ 150 U 150 U
75-34-3 1,1-Dichloroethane ug/Kg 2.3 U 10 U 11 U 8.7 UJ 120 U 110 U
107-06-2 1,2-Dichloroethane ug/Kg 2.8 U 9.7 U 10 U 8.1 UJ 140 U 140 U
75-35-4 1,1-Dichloroethene ug/Kg 4.9 U 23 U 24 U 19 UJ 160 U 150 U
540-59-0 1,2-Dichloroethene, Total ug/Kg 4.3 U 23 U 24 U 19 UJ 220 U 220 U
78-87-5 1,2-Dichloropropane ug/Kg 2.5 U 9.7 U 10 U 8.1 UJ 150 U 150 U
10061-01-5 cis-1,3-Dichloropropene ug/Kg 2.6 U 10 U 11 U 8.5 UJ 110 U 110 U
10061-02-6 trans-1,3-Dichloropropene ug/Kg 2.1 U 11 U 11 U 8.8 UJ 210 U 210 U
100-41-4 Ethylbenzene ug/Kg 3.2 U 11 U 12 U 9.4 UJ 98 U 97 U
591-78-6 2-Hexanone ug/Kg 6 U 21 U 22 U 18 UJ 710 U 700 U
78-93-3 Methyl Ethyl Ketone ug/Kg 8 U 2500 40 U 32 UJ 640 U 630 U
108-10-1 methyl isobutyl ketone ug/Kg 3.8 U 13 U 13 U 11 UJ 730 U 720 U
75-09-2 Methylene Chloride ug/Kg 5.5 U 28 U 29 U 100 J 340 U 340 U
100-42-5 Styrene ug/Kg 2.2 U 11 U 11 U 9.1 UJ 180 U 180 U
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg 2.9 U 13 U 13 U 10 UJ 160 U 150 U
127-18-4 Tetrachloroethene ug/Kg 3.5 U 16 U 170 290 J 220 U 220 U
108-88-3 Toluene ug/Kg 2.8 U 30 U 31 U 25 UJ 1300 68 U
71-55-6 1,1,1-Trichloroethane ug/Kg 2.7 U 13 U 13 U 11 UJ 92 U 91 U
79-00-5 1,1,2-Trichloroethane ug/Kg 4.6 U 15 U 15 U 12 UJ 190 U 190 U
79-01-6 Trichloroethene ug/Kg 3.9 U 12 U 12 U 9.7 UJ 130 U 130 U
75-01-4 Vinyl chloride ug/Kg 3.6 U 14 U 14 U 11 UJ 140 U 140 U
1330-20-7 Xylenes, Total ug/Kg 8 U 32 U 33 U 26 UJ 250 U 240 U
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Table AI.8
Task 5 - Sewer Sediment and Soil (Adjacent to Sewer defects) Sampling Data - Sewer Downgradient of the Former Kellwood Facility

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

SDF1 SDF1 SDF2 SDF2 SDF3
SDF1-SS01-006.0-080512 SDF1-SS01-011.0-080512 SDF2-SS01-006.0-080513 SDF2-SS01-014.0-080513 SDF3-SS01-005.0-080513

500-11312-6 500-11312-1 500-11312-2 500-11312-4 500-11312-9
6 11 6 14 5

11312 11312 11312 11312 11312
Soil Soil Soil Soil Soil

5/12/2008 5/12/2008 5/13/2008 5/13/2008 5/13/2008

1.9 U 1.9 U 99 72 U 2.2 U
0.84 U 0.87 U 0.77 U 0.91 U 0.97 U
0.77 U 0.8 U 0.71 U 0.83 U 0.89 U
0.98 U 1 U 0.91 U 1.1 U 1.1 U
2.2 U 2.3 U 2 U 2.4 U 2.5 U

0.92 U 0.96 U 0.85 U 1 U 1.1 U
0.92 U 0.96 U 0.85 U 1 U 1.1 U
0.67 U 0.7 U 0.62 U 0.73 U 0.78 U
1.2 U 1.2 U 1.1 U 1.3 U 1.4 U

0.96 U 1 U 0.89 U 1 U 1.1 U
1.6 U 1.6 U 1.4 U 1.7 U 1.8 U

0.82 U 0.85 U 0.75 U 0.89 U 0.95 U
0.94 U 0.98 U 0.87 U 1 U 1.1 U
1.1 U 1.1 U 1 U 1.2 U 1.3 U

0.87 U 0.9 U 0.8 U 0.94 U 1 U
1.9 U 1.9 U 1.7 U 2 U 2.2 U

0.92 U 0.96 U 0.85 U 1 U 1.1 U
0.79 U 0.82 U 0.72 U 0.86 U 0.91 U
0.94 U 0.98 U 0.87 U 1 U 1.1 U
0.7 U 0.73 U 0.64 U 0.76 U 0.81 U
1.2 U 1.2 U 1.1 U 1.3 U 1.4 U
1.8 U 1.8 U 19 6.3 2.1 U
1.5 U 1.5 U 1.4 U 1.6 U 1.7 U

0.77 U 0.8 U 0.71 U 0.83 U 0.89 U
0.74 U 0.77 U 0.68 U 0.8 U 0.86 U
1.2 U 1.2 U 1.1 U 1.3 U 1.4 U

0.79 U 0.82 U 0.72 U 0.86 U 0.91 U
0.87 U 0.9 U 0.8 U 0.94 U 1 U
0.88 U 0.91 U 0.81 U 0.95 U 1 U
1.8 U 1.8 U 1.6 U 1.9 U 2.1 U

0.94 U 0.98 U 0.87 U 1 U 1.1 U
1.4 U 1.4 U 1.3 U 1.5 U 1.6 U
1.5 U 1.5 U 1.4 U 1.6 U 1.7 U
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Table AI.8
Task 5 - Sewer Sediment and Soil (Adjacent to Sewer defects) Sampling Data - Sewer Downgradient of the Former Kellwood Facility

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

SDF3 SDF4 SDF4 SDF5 SDF5
SDF3-SS01-007.0-080513 SDF4-SS01-006.0-080513 SDF4-SS01-008.0-080513 SDF5-SS01-006.0-080513 SDF5-SS01-008.0-080513

500-11312-7 500-11312-8 500-11312-3 500-11312-5 500-11312-10
7 6 8 6 8

11312 11312 11312 11312 11312
Soil Soil Soil Soil Soil

5/13/2008 5/13/2008 5/13/2008 5/13/2008 5/13/2008

1.8 U 2 U 1.6 U 2 U 1.7 U
0.8 U 0.9 U 0.7 U 0.91 U 0.77 U

0.73 U 0.83 U 0.64 U 0.84 U 0.71 U
0.94 U 1.1 U 0.82 U 1.1 U 0.91 U
2.1 U 2.3 U 1.8 U 2.4 U 2 U

0.88 U 1 U 0.77 U 3.1 J 0.85 U
0.88 U 1 U 0.77 U 1 U 0.85 U
0.64 U 0.72 U 0.56 U 0.73 U 0.62 U
1.1 U 1.3 U 0.98 U 1.3 U 1.1 U

0.92 U 1 U 0.8 U 1.1 U 0.89 U
1.5 U 1.7 U 1.3 U 1.7 U 1.4 U

0.78 U 0.88 U 0.68 U 0.89 U 0.75 U
0.9 U 1 U 0.79 U 1 U 0.87 U

1 U 1.2 U 0.9 U 1.2 U 1 U
0.83 U 0.93 U 0.72 U 0.95 U 0.8 U
1.8 U 2 U 1.6 U 2 U 1.7 U

0.88 U 1 U 0.77 U 1 U 0.85 U
0.75 U 0.85 U 0.65 U 0.86 U 0.72 U
0.9 U 1 U 0.79 U 1 U 0.87 U

0.67 U 0.75 U 0.58 U 0.76 U 0.64 U
1.1 U 1.3 U 0.98 U 1.3 U 1.1 U
1.7 U 1.9 U 1.5 U 1.9 U 1.6 U
1.4 U 1.6 U 1.2 U 1.6 U 1.4 U

0.73 U 0.83 U 0.64 U 0.84 U 0.71 U
0.7 U 0.79 U 0.61 U 0.81 U 0.68 U
1.1 U 1.3 U 0.98 U 1.3 U 1.1 U

0.75 U 0.85 U 0.65 U 0.86 U 0.72 U
0.83 U 0.93 U 0.72 U 0.95 U 0.8 U
0.84 U 0.94 U 0.73 U 0.96 U 0.81 U
1.7 U 1.9 U 1.5 U 1.9 U 1.6 U
0.9 U 1 U 0.79 U 1 U 0.87 U
1.3 U 1.5 U 1.1 U 1.5 U 1.3 U
1.4 U 1.6 U 1.2 U 1.6 U 1.4 U
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Table AI.8
Task 5 - Sewer Sediment and Soil (Adjacent to Sewer defects) Sampling Data - Sewer Downgradient of the Former Kellwood Facility

Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/Kg
71-43-2 Benzene ug/Kg
75-27-4 Bromodichloromethane ug/Kg
75-25-2 Bromoform ug/Kg
74-83-9 Bromomethane ug/Kg
75-15-0 Carbon disulfide ug/Kg
56-23-5 Carbon tetrachloride ug/Kg
108-90-7 Chlorobenzene ug/Kg
75-00-3 Chloroethane ug/Kg
67-66-3 Chloroform ug/Kg
74-87-3 Chloromethane ug/Kg
124-48-1 Dibromochloromethane ug/Kg
75-34-3 1,1-Dichloroethane ug/Kg
107-06-2 1,2-Dichloroethane ug/Kg
75-35-4 1,1-Dichloroethene ug/Kg
540-59-0 1,2-Dichloroethene, Total ug/Kg
78-87-5 1,2-Dichloropropane ug/Kg
10061-01-5 cis-1,3-Dichloropropene ug/Kg
10061-02-6 trans-1,3-Dichloropropene ug/Kg
100-41-4 Ethylbenzene ug/Kg
591-78-6 2-Hexanone ug/Kg
78-93-3 Methyl Ethyl Ketone ug/Kg
108-10-1 methyl isobutyl ketone ug/Kg
75-09-2 Methylene Chloride ug/Kg
100-42-5 Styrene ug/Kg
79-34-5 1,1,2,2-Tetrachloroethane ug/Kg
127-18-4 Tetrachloroethene ug/Kg
108-88-3 Toluene ug/Kg
71-55-6 1,1,1-Trichloroethane ug/Kg
79-00-5 1,1,2-Trichloroethane ug/Kg
79-01-6 Trichloroethene ug/Kg
75-01-4 Vinyl chloride ug/Kg
1330-20-7 Xylenes, Total ug/Kg

SDF5 SDF1 SDF3
SDF5-SS02-008.0-080513 SDF1-TB01-080512 SDF3-EB01-080513

500-11312-11 500-11312-13 500-11312-12
8 NA NA

11312 11312 11312
Soil Water Water

5/13/2008 5/12/2008 5/13/2008
ug/L ug/L

1.8 U 1.2 U 8.3
0.8 U 0.16 U 0.16 U

0.74 U 0.18 U 0.18 U
0.95 U 0.3 U 0.3 U
2.1 U 0.44 U 0.44 U

0.89 U 0.39 U 0.39 U
0.89 U 0.21 U 0.21 U
0.64 U 0.17 U 0.17 U
1.1 U 0.45 U 0.45 U

0.93 U 0.13 U 0.13 U
1.5 U 0.33 U 0.33 U

0.78 U 0.19 U 0.19 U
0.91 U 0.18 U 0.18 U

1 U 0.22 U 0.22 U
0.83 U 0.22 U 0.22 U
1.8 U 0.3 U 0.3 U

0.89 U 0.23 U 0.23 U
0.76 U 0.16 U 0.16 U
0.91 U 0.13 U 0.13 U
0.67 U 0.17 U 0.17 U
1.1 U 0.77 U 0.77 U
1.7 U 0.83 U 0.83 U
1.4 U 0.58 U 0.58 U

0.74 U 0.99 U 0.99 U
0.71 U 0.15 U 0.15 U
1.1 U 0.25 U 0.25 U

0.76 U 0.14 U 0.14 U
0.83 U 0.16 U 0.16 U
0.84 U 0.23 U 0.23 U
1.7 U 0.32 U 0.32 U

0.91 U 0.2 U 0.2 U
1.3 U 0.23 U 0.23 U
1.4 U 0.33 U 0.33 U
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Table AI.9
Task 5 - Sewer Water Sampling Data - Sewer Downgradient of Former Kellwood Facility

Kellwood Location: LS4 MH145 MH156 MH156 MH331 MH405
Sample ID: LS4-SR01-070920 MH155-SR01-070919 MH156-EB01-070913 MH156-SR01-070913 MH331-SR01-070918 MH405-SR01-070920
Lab Sample Id: 500-6721-5 500-6675-10 500-6547-6 500-6547-7 500-6674-13 500-6721-7
Depth: NA NA NA NA NA NA
SDG: 6721 6675 6547 6547 6674 6721
Matrix: Water Water Water Water Water Water
Sampled: 9/20/2007 9/19/2007 9/13/2007 9/13/2007 9/19/2007 9/20/2007

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L 130 32 1.4 U 19 J 18 60
71-43-2 Benzene ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
75-27-4 Bromodichloromethane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
75-25-2 Bromoform ug/L 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
74-83-9 Bromomethane ug/L 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
75-15-0 Carbon disulfide ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
56-23-5 Carbon tetrachloride ug/L 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
108-90-7 Chlorobenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
75-00-3 Chloroethane ug/L 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
67-66-3 Chloroform ug/L 1.3 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
74-87-3 Chloromethane ug/L 0.2 U 0.2 U 0.2 U 0.2 U 1.8 0.2 U
124-48-1 Dibromochloromethane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
75-34-3 1,1-Dichloroethane ug/L 0.15 U 0.15 U 0.15 U 0.15 J 0.15 U 0.15 U
107-06-2 1,2-Dichloroethane ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
75-35-4 1,1-Dichloroethene ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
540-59-0 1,2-Dichloroethene, Total ug/L 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
78-87-5 1,2-Dichloropropane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
10061-01-5 cis-1,3-Dichloropropene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
10061-02-6 trans-1,3-Dichloropropene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
100-41-4 Ethylbenzene ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
591-78-6 2-Hexanone ug/L 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
78-93-3 Methyl Ethyl Ketone ug/L 1 U 1 U 1 U 17 5.6 14
108-10-1 methyl isobutyl ketone ug/L 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
75-09-2 Methylene Chloride ug/L 0.24 U 0.24 U 0.24 U 0.24 J 0.24 U 0.24 U
100-42-5 Styrene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
79-34-5 1,1,2,2-Tetrachloroethane ug/L 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
127-18-4 Tetrachloroethene ug/L 1.2 0.18 U 0.18 U 4.3 2.3 0.18 U
108-88-3 Toluene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
71-55-6 1,1,1-Trichloroethane ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
79-00-5 1,1,2-Trichloroethane ug/L 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
79-01-6 Trichloroethene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
75-01-4 Vinyl chloride ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
1330-20-7 Xylenes, Total ug/L 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
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Table AI.9
Task 5 - Sewer Water Sampling Data - Sewer Downgradient of Former Kellwood Facility

Kellwood Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

MH407 MH409 MH409 LS4 MH145 MH156
MH407-SR01-070913 MH409-SR01-070913 MH409-SR02-070913 LS4-SR01-070920 MH155-SR01-070919 MH156-SR01-070913

500-6548-10 500-6547-1 500-6547-2 500-6721-5 500-6675-10 500-6547-7
NA NA NA NA NA NA

6548 6547 6547 6721 6675 6547
Water Water Water Water Water Water

9/13/2007 9/13/2007 9/13/2007 9/20/2007 9/19/2007 9/13/2007
ug/L ug/L ug/L

18 25 J 18 J 130 32 19 J
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
1.4 J 2.8 J 3 J 0.15 U 0.15 U 0.15 U

0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.15 U 1 1.1 0.15 U 0.15 U 0.15 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.14 U 0.14 U 0.14 U 1.3 0.14 U 0.14 U
0.2 U 1.2 1.8 0.2 U 0.2 U 0.2 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 UJ 0.15 J 0.15 U 0.15 U 0.15 J
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U

56 16 25 1 U 1 U 17
0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
0.24 U 0.24 U 0.24 J 0.24 U 0.24 U 0.24 J
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.18 U 0.18 U 0.18 U 1.2 0.18 U 4.3
0.18 U 1.2 1.1 0.18 U 0.18 U 0.18 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
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Table AI.9
Task 5 - Sewer Water Sampling Data - Sewer Downgradient of Former Kellwood Facility

Kellwood Location:
Sample ID:
Lab Sample Id:
Depth:
SDG:
Matrix:
Sampled:

COMPOUND UNITS:
VOLATILES

67-64-1 Acetone ug/L
71-43-2 Benzene ug/L
75-27-4 Bromodichloromethane ug/L
75-25-2 Bromoform ug/L
74-83-9 Bromomethane ug/L
75-15-0 Carbon disulfide ug/L
56-23-5 Carbon tetrachloride ug/L
108-90-7 Chlorobenzene ug/L
75-00-3 Chloroethane ug/L
67-66-3 Chloroform ug/L
74-87-3 Chloromethane ug/L
124-48-1 Dibromochloromethane ug/L
75-34-3 1,1-Dichloroethane ug/L
107-06-2 1,2-Dichloroethane ug/L
75-35-4 1,1-Dichloroethene ug/L
540-59-0 1,2-Dichloroethene, Total ug/L
78-87-5 1,2-Dichloropropane ug/L
10061-01-5 cis-1,3-Dichloropropene ug/L
10061-02-6 trans-1,3-Dichloropropene ug/L
100-41-4 Ethylbenzene ug/L
591-78-6 2-Hexanone ug/L
78-93-3 Methyl Ethyl Ketone ug/L
108-10-1 methyl isobutyl ketone ug/L
75-09-2 Methylene Chloride ug/L
100-42-5 Styrene ug/L
79-34-5 1,1,2,2-Tetrachloroethane ug/L
127-18-4 Tetrachloroethene ug/L
108-88-3 Toluene ug/L
71-55-6 1,1,1-Trichloroethane ug/L
79-00-5 1,1,2-Trichloroethane ug/L
79-01-6 Trichloroethene ug/L
75-01-4 Vinyl chloride ug/L
1330-20-7 Xylenes, Total ug/L

MH331 MH405 MH407 MH409 MH409 MH156
MH331-SR01-070918 MH405-SR01-070920 MH407-SR01-070913 MH409-SR01-070913 MH409-SR02-070913 MH156-EB01-070913

500-6674-13 500-6721-7 500-6548-10 500-6547-1 500-6547-2 500-6547-6
NA NA NA NA NA NA

6674 6721 6548 6547 6547 6547
Water Water Water Water Water Water

9/19/2007 9/20/2007 9/13/2007 9/13/2007 9/13/2007 9/13/2007
ug/L ug/L ug/L ug/L ug/L ug/L

18 60 18 25 J 18 J 1.4 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
0.15 U 0.15 U 1.4 J 2.8 J 3 J 0.15 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.15 U 0.15 U 0.15 U 1 1.1 0.15 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
1.8 0.2 U 0.2 U 1.2 1.8 0.2 U

0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 J 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
5.6 14 56 16 25 1 U

0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 J 0.24 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
2.3 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U

0.18 U 0.18 U 0.18 U 1.2 1.1 0.18 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
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ECOLOGICAL RISK ASSESSMENT MEMORANDUM FOR OU2/OU6 

2002 ECOLOGICAL RISK ASSESSMENT SUMMARY 
A Baseline Ecological Risk Assessment (BERA) was previously conducted for the 
Riverfront Superfund Site (Black and Veatch, 2002).  The evaluation included Operable 
Units OU1 through OU4, although the study area was defined as all watersheds 
potentially affected by the Riverfront Site, based on a review of surficial topography.  
Thus the study area evaluated in the 2002 BERA included OU6 as shown in Figure 3-2 
from the aforementioned report.  Most terrestrial habitats within the study area were 
developed residentially or commercially; however, there was some undeveloped land 
that included forest areas adjacent to streams or floodplains and some agricultural 
fields.  Aquatic habitats in the study area consisted of the Missouri River (adjacent to 
OU1) and several small streams that originate within the study area.  The streams in 
OU3 and 4 flow directly to the Missouri River.  For OU2, one small stream (tributary 
500) flows southward into Boeuf Creek, which flows for approximately eight miles until it 
discharges to the Missouri River.  Although there are several state and federal 
threatened and endangered species reported as occurring in Franklin County, Missouri; 
none of the species are known to occur within the study area. 
Constituents evaluated in the BERA included tetrachloroethene (PCE) and related 
volatile compounds based on the history and known discharges at the site.  Specifically, 
the constituents of potential ecological concern (COPECs) were:  PCE, trichloroethene 
(TCE), cis-dichloroethene (cis-DCE), trans-DCE, vinyl chloride, and benzene.  The 
exposure pathways evaluated included soil and contaminated food ingestion for 
terrestrial receptors and groundwater discharging to surface waters for aquatic 
receptors.  Media evaluated included floodplain surface soil, sediment, surface water 
and plant tissue.  None of the COPECs are considered bioaccumulative.  
In the 2002 BERA, concentrations of COPECs in surface soil were compared to several 
sources of ecological toxicity including the USEPA Region 4 ecological screening 
values; USEPA Region 5 RCRA Ecological Data Quality Levels (EDQLs) (USEPA 
1999); Toxicological Benchmarks (Efroymson, et al., 1997) and Canadian 
Environmental Quality Guidelines (CCMOE, 1999).  Sediment and surface water 
concentrations were compared to USEPA Region 5 EDQLs or Ecotox Thresholds 
(USEPA, 1996).  Calculated wildlife intakes via ingestion were compared to 
Toxicological Benchmarks for Wildlife (Sample et al., 1996).   
Target compounds were not detected in the floodplain, although reporting limits in soil 
for TCE and vinyl chloride were higher than the screening levels.  PCE and toluene 
were the only site-related compounds detected in sediments; however, the detections 
were below the screening values.  Again, vinyl chloride had a higher reporting limit than 
its screening level in sediment. 
In surface water, PCE, cis-DCE, toluene, TCE and vinyl chloride were detected; 
however, most detections were below applicable screening levels.  Two samples of 
surface water contained PCE at levels above its screening value.  The samples were 
collected from a tributary of Boeuf Creek downgradient of OU2.  The 2002 BERA 



App J Eco Risk.docx Page 2 of 3  

concluded that given the high volatility of PCE in surface water, it was likely that the 
PCE would rapidly volatilize into the atmosphere.  For herbivorous wildlife, none of the 
target compounds were present at levels that indicated a significant risk.   
As a result of the BERA, no further ecological investigation or analyses were 
recommended for the Riverfront Site (Black and Veatch, 2002).  A Preliminary 
Remediation Goal (PRG) of 8.9 µg/L of PCE in surface water was recommended that 
would be protective of aquatic receptors.  The PRG was based on the USEPA Region 5 
EDQL.   

UPDATES TO 2002 ECOLOGICAL RISK ASSESSMENT 
After the 2002 BERA was prepared, additional samples were collected from the streams 
and tributaries in the study area.  In addition, soil, surface water and sediment samples 
were collected in association with the investigation of OU2 and OU6.  Thus, the 
conclusions of the 2002 BERA were re-assessed in light of this additional information.  
Surface soil (0 – 3’ below ground surface (bgs)), were compared to USEPA Region 5 
Ecological Screening Levels (ESLs), which replaced the Region 5 EDQLs.  Only one 
site-related compound, PCE, was detected in surface soils above the Region ESLs.  It 
was detected at two locations at depths of 0.5’ and 2.5’ bgs in an area north of the 
Kellwood facility that has little available habitat for wildlife.  Since only 2 of 56 soil 
samples had detected concentrations of PCE above the screening level in a developed 
portion of the Site, these isolated detections are not expected to pose a risk to terrestrial 
ecological receptors.  Three other non-site related compounds were detected in four 
surface soil samples collected from the site.  Each compound (4,4-DDE, endrin 
aldehyde, and Arcolor-1254)  was detected once in four samples.  Since these 
compounds are not site related; they were not evaluated further (Table 1).   
In surface water samples collected from tributaries of Boeuf Creek, one site-related 
compound (PCE) was detected in several samples above the USEPA Region 5 ESL.  
Four non-site related compounds were also detected; however, since these compounds 
(trichlorofluoromethane, benzo(a)anthracene, chrysene and hexachlorobenzene) are 
not site-related, they were not evaluated further (Table 2).  The highest concentrations 
of PCE were detected at a small spring on the 500 tributary (located immediately 
upstream of 500TB-2).  The USGS described the spring as a pool at the base of a large 
cottonwood tree that has since blown over (personal communication).  The spring is in a 
pool in the bed of the 500 tributary, and thus could not be directly sampled without the 
influence of the flow in the 500 tributary.  The discharge of the spring was too low for the 
USGS to measure it by taking the difference in the flow of the drainage upstream and 
downstream of the spring.  Although it was not directly sampled, the maximum PCE 
concentration (100 µg/L in July 2002), measured immediately downstream of the spring 
indicates that impacts to wildlife are minimal. 
For PCE, the maximum detected concentration was compared to the Region 3 BTAG 
screening level for freshwater (USEPA, 2006).  The Region 3 BTAG screening 
benchmarks have been updated more recently than the Region 5 ESLs (2006 versus 
2003).  The Region 3 BTAG has a screening value of 111 µg/L for PCE in freshwater, 
which is a chronic exposure screening value.  Thus, since the maximum detection of 
PCE in surface waters is below the Region 3 BTAG value, PCE is not bioaccumulative 
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in aquatic ecosystems.  Also, since PCE was only detected above the Region 5 ESL 
occasionally in 2002 and in localized areas, the risk to aquatic life due to the detections 
of PCE in surface waters is minimal.   
In sediment samples collected from the tributaries of Boeuf Creek (Table 3), no site-
related compounds were detected above USEPA Region 5 ESLs; however, PCE was 
detected in one of eight sediment samples.  Three non-site related volatile compounds 
(acetone, chloroethane and chloromethane) were also detected in sediment samples 
collected from the tributaries.  Acetone was detected twice at concentrations above its 
screening level; while chloroethane and chloromethane do not have published 
screening levels available for comparison.  In addition, five metals, arsenic, barium, 
lead, selenium, and zinc were detected in a single sediment sample above their 
respective screening levels.  Since there were no site-related compounds detected in 
sediments above applicable screening levels, the sediments in the tributaries of Boeuf 
Creek were not further evaluated. 
Since no site-related COPECs were detected at frequencies or concentrations likely to 
pose a risk to ecological receptors, no further ecological investigations or assessments 
are recommended.  In the 2002 BERA, a PRG of 8.9 µg/L for PCE was established in 
surface water.  This concentration was based on the Region 5 EDQL.  However, in 
2003, Region 5 updated the EDQLs to ESLs, and a new level of 45 µg/L was 
established for PCE.  Region 3 updated their surface water screening benchmarks in 
2006 and established a level of 111 µg/L for PCE.  This updated Region 3 BTAG 
screening benchmark is now proposed as the new PRG for PCE in surface water.   

REFERENCES 
Black and Veatch, 2002.  Draft Ecological Risk Assessment, Revision O, Riverfront 

Superfund Site, Operable Units 1 through 4, New Haven, Missouri. 
Canadian Council of Ministers of the Environment, Canadian Environmental Quality 
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Laboratory, Oak Ridge, TN. 

Schumacher, J.G., 2010.  Personal communication to Lee Gorday, Parsons, dated April 
23, 2010 and April 26, 2010. 

Sample, BE, Opresko, DM, and Suter, GW.  Toxicological Benchmarks for Wildlife:  
1996 Revision, US Department of Energy.   

USEPA, 1999.  Ecological Screening Values.  Region 4 Ecological Risk Assessment 
Bulletins- Supplement to RAGS. 

USEPA, 1999.  Region 5 RCRA Environmental Data Quality Levels. 
USEPA, 2003.  Region 5 Ecological Screening Levels. 
USEPA, 2006.  Region 3 BTAG Freshwater Screening Benchmarks. 



!(!(
!(

!(

!(

!(

!(

!(

!(

!(

#*#*#*

#*

#*

#*#*#*#*
#*#*#*

!(!( !( !( !(

!(

!(
!(
!(
!(

#*#*
#*

#*#*#*#*

#*#*#*#*

#*#*

#*#*
#*#*#*#*
#*#*

#*#*#*#*#*
#*

#*#*#*
#*#*#*#*#*

#*#*#*#*#*
#*#*

#*
#*#*

#*#*#*
#*#*#*#*#*#*#*

#*#*#*#*

#*#*#*
#*

#*#*

#*#*#*

#*#*#*#*

#*#*
#*#*#*#*#*

#*#*
#*
#*
#*
#*#*#*#*

#*#*#*#*#*#*#*

#*#*#*#*
#*#*#*#*

#*#*#*#*
#*#*#*#*#*#*#*#*#*#*

#*#*

!(!(
!(

#*#*#*#*#*#*#*#*#*

#*

#*

!(!(

#*
#*#*#*#*#*#*#*

#*

#*

#*

#*#*
#*
#*#*

#*#*

#*
#*#*

#*#*

#*

#*#*#* #*#* #*#*#*#*#* #*#* #*#*

#*#*
#*

#*#*#*#*#*

#*

#*#*
#*
#*#*#*#*

#*#*

#*#*#*
#*

#*

#*

#*
#*#*

#*

#*

Missouri River

Highway 100

Bo e uf Creek

H
ighw

ay C

OU4

OU2
OU3

OU1

Black & Veatch Special Projects Corp.
Turnersville, New Jersey

Riverfront Superfund Site
Ecological Risk Assessment

New Haven, Missouri

Figure 3-2
Sample Locations

Drawn By: DGP

Checked By: DGP

Approved By: DGP

Scale: 1:20396

Project No: 046134.0107

Date:  July 11, 2002

®
1:20,396

Legend
Sample Type

!( Soil

!( Surface Water

!( Sediment/Surface Water

!( Soil/Sediment/Surface Water

#* Vegetation

Operable Units

Streams

ERA Study Area

0 1,300 2,600 3,900 5,200650

Feet

OUX-500TB-2OUX-500TB-3



Table 3-2
Analytical Results for Target Compounds Detected in Sediment and Comparison to ESVs

Riverfront Site
New Haven, Missouri

Page 1 of 3

Target Compound

Benzene 4.25 U 3.05 U 3.05 U 4.7 U 3.35 U 4.45 U 3.75 U 3.95 U
cis-Dichloroethene (cis-DCE) 2.15 U 1.55 U 1.5 U 2.35 U 1.65 U 2.25 U 1.85 U 2 U
Tetrachloroethene (PCE) 4.25 U 3.05 U 3.05 U 4.7 U 3.35 U 4.45 U 3.75 U 3.95 U
Toluene 4.25 U 3.05 U 3.05 U 19 3.35 U 4.45 U 270 3.95 U
trans-Dichloroethene (t-DCE) 4.3 U 3.1 U 3 U 4.7 U 3.3 U 4.5 U 3.7 U 4 U
Trichloroethene (TCE) 4.25 U 3.05 U 3.05 U 4.7 U 3.35 U 4.45 U 3.75 U 3.95 U
Vinyl chloride (VC) 8.5 U 6 U 6 U 9.5 U 6.5 U 9 U 7.5 U 8 U

OUR-SD-MR07 OUR-SD-MR08 OUR-SD-MR09 OUR-SD-MR10OUR-SD-MR01 OUR-SD-MR04 OUR-SD-MR05 OUR-SD-MR06



Table 3-2
Analytical Results for Target Compounds Detected in Sediment and Comparison to ESVs

Riverfront Site
New Haven, Missouri

Page 2 of 3

Target Compound

Benzene
cis-Dichloroethene (cis-DCE)
Tetrachloroethene (PCE)
Toluene
trans-Dichloroethene (t-DCE)
Trichloroethene (TCE)
Vinyl chloride (VC)

4.1 U 2.95 U 3.65 U 3.15 U 3.05 U 3.55 U 3.6 U 3.15 U
2.05 U 1.5 U 1.8 U 1.55 U 1.55 U 1.75 U 1.8 U 1.55 U
4.1 U 2.95 U 2.8 J 1.8 J 3.05 U 3.55 U 3.6 U 3.15 U
4.1 U 2.95 U 3.65 U 3.15 U 3.05 U 3.55 U 3.6 U 3.15 U
4.1 U 3 U 3.6 U 3.1 U 3.1 U 3.5 U 3.6 U 3.1 U
4.1 U 2.95 U 3.65 U 3.15 U 3.05 U 3.55 U 3.6 U 3.15 U

8 U 6 U 7.5 U 6.5 U 12 U 7 U 7 U 6.5 U

OUX-SD-EC03 OUX-SD-EC04 OUX-SD-EC05 OUX-SD-EC11OUX-SD-EC06 OUX-SD-EC07 OUX-SD-EC08 OUX-SD-EC09



Table 3-2
Analytical Results for Target Compounds Detected in Sediment and Comparison to ESVs

Riverfront Site
New Haven, Missouri

Page 3 of 3

Target Compound

Benzene
cis-Dichloroethene (cis-DCE)
Tetrachloroethene (PCE)
Toluene
trans-Dichloroethene (t-DCE)
Trichloroethene (TCE)
Vinyl chloride (VC)

Total 
Samples

Total 
Detections

Minimum 
Detected

Maximum 
Concentration

Ecological 
Screening 

Value

Total Detections  
> Screening      

Value

Screening 
HQ Based on 

Maximum

Selected as 
PCOPEC?

16 0 na na 57 0 na NO
16 0 na na 208.94 0 na NO
16 2 1.7 4.7 195.83 0 0.02 NO
16 2 1.7 270 670 0 0.40 NO
16 0 na na 208.94 0 na NO
16 0 na na 179.56 0 na NO
16 0 na na 2 0 na NO



Table 3-3
Analytical Results for Target Compounds Detected in Surface Water and Comparison to ESVs

Riverfront Site
New Haven, Missouri

Page 1 of 4

Target Compound

Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-Dichloroethene (cis-DCE) 0.95 J 0.4 J 0.23 J 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene (PCE) 7.4 5 0.36 J 1 U 1 U 1 U 1 U 1 U 1 U
Toluene 1 U 1 U 1 U 0.98 J 0.76 J 0.76 J 0.59 J 0.65 J 0.5 J
trans-Dichloroethene (t-DCE) 1 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene (TCE) 0.57 J 0.36 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl chloride (VC) 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

OU4-210TB-C5 OU4-210TB-C6 OU4-210TB-C7 OUR-MR01 OUR-MR02 OUR-MR03 OUR-MR04 OUR-MR05 OUR-MR06



Table 3-3
Analytical Results for Target Compounds Detected in Surface Water and Comparison to ESVs

Riverfront Site
New Haven, Missouri

Page 2 of 4

Target Compound

Benzene
cis-Dichloroethene (cis-DCE)
Tetrachloroethene (PCE)
Toluene
trans-Dichloroethene (t-DCE)
Trichloroethene (TCE)
Vinyl chloride (VC)

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 0.37 J 0.74 J 1 U 1.7 1 U
1 U 1 U 1 U 1 U 15 31 1 U 1 U 1 U

0.57 J 0.48 J 0.57 J 0.58 J 1 U 1 U 1 U 0.74 J 1 U
1 U 1 U 1 U 1 U 0.5 U 1 U 1 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 2 4.2 1 U 1 U 1 U
1 U 1 U 1 U 1 U 2 U 1 U 1 U 0.55 J 2 U

OUR-MR07 OUR-MR08 OUR-MR09 OUR-MR10 OUX-500TB-2 OUX-500TB-3 OUX-500TB-4 OUX-EC03 OUX-EC04



Table 3-3
Analytical Results for Target Compounds Detected in Surface Water and Comparison to ESVs

Riverfront Site
New Haven, Missouri

Page 3 of 4

Target Compound

Benzene
cis-Dichloroethene (cis-DCE)
Tetrachloroethene (PCE)
Toluene
trans-Dichloroethene (t-DCE)
Trichloroethene (TCE)
Vinyl chloride (VC)

1 U 1 U 1 U 1 U 1 U 1 U
0.41 J 1 U 1 U 1 U 1 U 1 U
2.7  8.9 1.3 0.33 J 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

OUX-EC05 OUX-EC06 OUX-EC07 OUX-EC08 OUX-EC09 OUX-EC11



Table 3-3
Analytical Results for Target Compounds Detected in Surface Water and Comparison to ESVs

Riverfront Site
New Haven, Missouri

Page 4 of 4

Target Compound

Benzene
cis-Dichloroethene (cis-DCE)
Tetrachloroethene (PCE)
Toluene
trans-Dichloroethene (t-DCE)
Trichloroethene (TCE)
Vinyl chloride (VC)

Total 
Samples

Total 
Detections

Minimum 
Detected

Maximum 
Concentration

Ecological 
Screening 

Value

Total Detections 
> Screening 

Value

Screening HQ 
Based on 
Maximum

Selected as 
PCOPEC?

24 0 na na 46 0 na NO
24 7 0.23 1.7 310 0 0.005 NO
24 8 0.33 31 8.9 2 3.48 YES
24 11 0.48 1 130 0 0.01 NO
24 0 na na 310 0 na NO
24 4 0.36 4.2 75 0 0.06 NO
24 1 0.55 2 9.2 0 0.22 NO



Exposure CAS Chemical Units Location  Concentration Background COPEC Rationale for

Point Number   of Maximum Used for Value Flag Selection or

 Concentration Screening  (mg/kg) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Soil (<3 feet)

Volatile Organic Compounds

67641 Acetone 1.80E-01 J 1.80E-01 J mg/kg Q17 (0.5) 1 / 56 0.18 - 2.50E+00 N BSL

75150 Carbon disulfide 3.00E-03 J 3.00E-03 J mg/kg MC03 (0.7) 1 / 56 0.003 - 9.41E-02 N BSL

540590 1,2-Dichloroethene - total 3.50E-03 J 7.90E-02 J mg/kg P16 (0.5) 4 / 56 0.079 - 7.84E-01 N BSL

78933 Methyl Ethyl Ketone 8.45E-03 8.45E-03 mg/kg Q17 (0.5) 1 / 56 0.00845 - 8.90E+01 N BSL

127184 Tetrachloroethene 3.90E-03 J 2.10E+01 mg/kg S15 (2.5) 38 / 56 21 - 9.92E+00 Y ASL

108883 Toluene 7.90E-03 7.90E-03 mg/kg MC02 (2.7) 1 / 56 0.0079 - 1.22E+00 N BSL

79016 Trichloroethene 3.00E-03 J 1.00E-01 J mg/kg P16 (0.5) 7 / 56 0.1 - 1.24E+01 N BSL

Semi-Volatile Organic Compounds

56553 Benzo(a)anthracene 1.70E-02 J 1.98E-02 J mg/kg P16 (2.5) 2 / 4 0.0198 - 1.1 N BSL

50328 Benzo(a)pyrene 2.20E-02 J 2.24E-02 J mg/kg P16 (2.5) 2 / 4 0.0224 - 1.1 N BSL

205992 Benzo(b)fluoranthene 3.90E-02 4.10E-02 mg/kg P16 (2.5) 2 / 4 0.041 - 1.1 N BSL

191242 Benzo(ghi)perylene 1.36E-02 J 1.80E-02 J mg/kg P14 (3.0) 2 / 4 0.018 - 1.1 N BSL

207089 Benzo(k)fluoranthene 1.31E-02 J 1.60E-02 J mg/kg P14 (3.0) 2 / 4 0.016 - 1.1 N BSL

218019 Chrysene 2.95E-02 J 3.10E-02 J mg/kg P14 (3.0) 2 / 4 0.031 - 1.1 N BSL

206440 Fluoranthene 4.60E-01 J 5.00E-02 mg/kg P14 (3.0) 2 / 4 0.05 - 1.1 N BSL

85018 Phenanthrene 1.25E-02 J 1.90E-02 J mg/kg P14 (3.0) 2 / 4 0.019 - 1.1 N BSL

129000 Pyrene 3.70E-02 J 4.10E-02 mg/kg P14 (3.0) 2 / 4 0.041 - 1.1 N BSL

Pesticides

72548 4,4'-DDD 7.50E-03 J+ 7.50E-03 J+ mg/kg MC04 (1.3) 1 / 4 0.0075 - 0.021 N BSL

72559 4,4'-DDE 5.40E-02 J+ 5.40E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.054 - 0.021 Y ASL

50293 4,4'-DDT 1.80E-02 J+ 1.80E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.018 - 0.021 N BSL

60571 Dieldrin 3.70E-03 J+ 3.70E-03 J+ mg/kg MC04 (1.3) 1 / 4 0.0037 - 0.0049 N BSL

33213659 Endosulfan II 3.20E-02 J+ 3.20E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.032 - 0.119 N BSL

1031078 Endosulfan Sulfate 1.30E-02 J+ 1.30E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.013 - 0.0358 N BSL

7421934 Endrin Aldehyde 1.70E-02 J+ 1.70E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.017 - 0.0105 Y ASL

PCBs 

11097691 Aroclor 1254 3.95E-02 3.95E-02 mg/kg P16 (2.5) 1 / 4 0.0395 - 0.000332 Y ASL

Detection

(Qualifier)

Maximum 

Concentration

(Qualifier)

Ecological 
Screening 

Level

TABLE 1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

   Minimum 

Concentration Frequency
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Exposure CAS Chemical Units Location  Concentration Background COPEC Rationale for

Point Number   of Maximum Used for Value Flag Selection or

 Concentration Screening  (mg/kg) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Detection

(Qualifier)

Maximum 

Concentration

(Qualifier)

Ecological 
Screening 

Level

TABLE 1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

   Minimum 

Concentration Frequency

Soil (<3 feet) Metals 

7440382 Arsenic 5.00E-01 J 5.10E+00 mg/kg MC04 (1.3) 4 / 4 5.1 - 18 N BSL

7440393 Barium 2.00E+01 1.20E+02 mg/kg MC04 (1.3) 4 / 4 120 - 330 N BSL

7440439 Cadmium 8.40E-02 J 2.95E-01 mg/kg P16 (2.5) 3 / 4 0.295 - 0.36 N BSL

16065831 Chromium 3.20E+00 1.50E+01 mg/kg MC04 (1.3) 4 / 4 15 - 2.60E+01 N BSL

7439921 Lead 3.40E-01 J 7.00E+00 mg/kg MC04 (1.3) 4 / 4 7 - 11 N BSL

7487947 Mercury 6.60E-03 J 2.70E-02 mg/kg MC04 (1.3) 3 / 4 0.027 - 0.1 N BSL

7440224 Silver 1.05E-01 J 1.05E-01 J mg/kg P16 (2.5) 1 / 4 0.105 - 4.2 N BSL

7440666 Zinc 2.00E+00 J 2.65E+01 mg/kg P16 (2.5) 4 / 4 26.5 - 46 N BSL

Footnotes:

(1)  J - denotes estimated concentration.  

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Sources for the "Ecological Screening Level": The Soil Screening Levels (SSLs) and the USEPA Region 5 ESLs if a SSL is unavailable.

(5) BSL - below screening.  ASL - above screening.  

Shaded compounds selected as COPCs.

parsons 2 of 2 Table 1 soil-sur-eco.xls



Exposure CAS Chemical    Minimum Maximum Units Location   Concentration Background Region 5 ESL
Region 3 

BTAG COPC Rationale for

Point Number  Concentration Concentration  of Maximum Used for Value Value Flag Selection or

 (Qualifier) (Qualifier) Concentration Screening  (ug/L) (ug/l) (Y/N) Deletion

(1) (1) (2) (3) (4) (5) (6)

Surface Water

Tributaries Volatile Organic Compounds

(Boeuf Creek) 71432 Benzene 1.00E-02 7.00E-02 ug/l 500TB-3 4 / 76 0.07 - 1.14E+02 3.70E+02 N BSL

156592 cis-1,2-Dichloroethene 1.00E-02 6.60E+00 ug/l SW08 40 / 92 6.6 - 9.70E+02 5.90E+02 N BSL

156605 trans-1,2-Dichloroethene 1.00E-02 3.60E-01 ug/l 500TB-2 12 / 76 0.36 - 9.70E+02 5.90E+02 N BSL

75092 Methylene Chloride 2.90E-01 J 7.50E+00 ug/l SW01 4 / 17 7.5 - 9.40E+02 9.81E+01 N BSL

127184 Tetrachloroethene 2.00E-02 1.00E+02 ug/l 500TB-2 46 / 92 100 - 4.50E+01 1.11E+02 Y ASL

79016 Trichloroethene 5.00E-02 1.26E+01 ug/l 500TB-2 37 / 92 12.63 - 4.70E+01 2.10E+01 N BSL

75694 Trichlorofluoromethane 1.00E-02 1.00E-02 ug/l 500TB-1A and 550TB-2 2 / 2 0.01 - - - Y ASL

75014 Vinyl Chloride 1.40E-01 3.37E+01 ug/l 500TB-3 6 / 92 33.67 - 9.30E+02 9.30E+02 N BSL

Semi-Volatile Organic Compounds

101553 4-Bromophenyl phenyl ether 1.60E-01 J 1.60E-01 J ug/l SW06 1 / 1 0.16 - 1.50E+00 1.50E+00 N BSL

56553 Benzo(a)anthracene 6.50E-02 J 6.50E-02 J ug/l SW06 1 / 1 0.065 - 2.50E-02 1.80E-02 Y ASL

205992 Benzo(b)fluoranthene 4.20E-02 J 4.20E-02 J ug/l SW06 1 / 1 0.042 - 9.07E+00 - N BSL

218019 Chrysene 6.70E-02 J 6.70E-02 J ug/l SW06 1 / 1 0.067 - - - Y No SL

118741 Hexachlorobenzene 6.50E-02 J 6.50E-02 J ug/l SW06 1 / 1 0.065 - 3.00E-04 3.00E-04 Y ASL

129000 Pyrene 7.00E-02 J 7.00E-02 J ug/l SW06 1 / 1 0.07 - 3.00E-01 2.50E-02 N BSL

Pesticides

33213659 Endosulfan II 5.10E-02 5.10E-02 ug/l SW06 1 / 1 0.051 - 5.60E-02 5.10E-02 N BSL

Metals

7440393 Barium 1.60E+02 1.60E+02 ug/l SW06 1 / 1 160 - 2.20E+02 4.00E+00 N BSL

Footnote Instructions:

(1)  J - denotes estimated concentration. 

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4) USEPA Region 5 Ecological Screening Levels.

(5) Region 3 BTAG Freshwater Screening Benchmark (July 2006).

(6) BSL - below screening level.  ASL - above screening level.  

Only detected surface water concentrations are presented.

Surface water tributaries sampled by the USGS in 2001 and 2002 were included in the evaluation.

Shaded compounds selected as COPCs.

Detection

Frequency

TABLE 2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6
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Exposure CAS Chemical Units Location   Concentration Background Region 5 ESL COPC Rationale for

Point Number   of Maximum Used for Value Flag Selection or

 Concentration Screening  (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Boeuf Creek Volatile Organic Compounds

Tributaries 67641 Acetone 1.50E-02 J 9.60E-02 J mg/kg SD01 2 / 8 9.60E-02 - 9.90E-03 Y ASL

75003 Chloroethane 1.15E-03 J 1.30E-03 J mg/kg SD03/SD06 2 / 8 1.30E-03 - - Y No SL

74873 Chloromethane 1.80E-03 J 1.80E-03 J mg/kg SD06 1 / 8 1.80E-03 - - Y No SL

127184 Tetrachloroethene 2.65E-03 J 2.65E-03 J mg/kg SD06 1 / 8 2.65E-03 - 9.90E-01 N BSL

Semi-Volatile Organic Compounds

91941 3,3'-Dichlorobenzidine 5.40E-02 J 5.40E-02 J mg/kg SD06 1 / 1 0.054 - 0.127 N BSL

56553 Benzo(a)anthracene 1.13E-02 J 1.13E-02 J mg/kg SD06 1 / 1 0.0113 - 0.108 N BSL

50328 Benzo(a)pyrene 3.52E-02 J 3.52E-02 J mg/kg SD06 1 / 1 0.0352 - 0.15 N BSL

205992 Benzo(b)fluoranthene 3.60E-02 J 3.60E-02 J mg/kg SD06 1 / 1 0.036 - 10.4 N BSL

191242 Benzo(ghi)perylene 1.67E-02 J 1.67E-02 J mg/kg SD06 1 / 1 0.01665 - 0.17 N BSL

207089 Benzo(k)fluoranthene 2.54E-02 J 2.54E-02 J mg/kg SD06 1 / 1 0.0254 - 0.24 N BSL

218019 Chrysene 2.09E-02 J 2.09E-02 J mg/kg SD06 1 / 1 0.02085 - 0.166 N BSL

53703 Dibenz(a,h)anthracene 7.10E-03 J 7.10E-03 J mg/kg SD06 1 / 1 0.0071 - 0.033 N BSL

206440 Fluoranthene 1.59E-02 J 1.59E-02 J mg/kg SD06 1 / 1 0.01585 - 0.423 N BSL

193395 Indeno(1,2,3-cd)pyrene 1.59E-02 J 1.59E-02 J mg/kg SD06 1 / 1 0.01585 - 0.2 N BSL

129000 Pyrene 2.57E-02 J 2.57E-02 J mg/kg SD06 1 / 1 0.02565 - 0.195 N BSL

Pesticides

72548 4,4'-DDD 5.90E-04 J 5.90E-04 J mg/kg SD06 1 / 1 0.00059 - 0.00488 N BSL

50293 4,4'-DDT 9.20E-04 J 9.20E-04 J mg/kg SD06 1 / 1 0.00092 - 0.00416 N BSL

33213659 Endosulfan Sulfate 1.80E-04 J 1.80E-04 J mg/kg SD06 1 / 1 0.00018 - 0.0346 N BSL

7421934 Endrin aldehyde 7.05E-04 J 7.05E-04 J mg/kg SD06 1 / 1 0.000705 - 0.48 N BSL

Endrin ketone 3.35E-04 J 3.35E-04 J mg/kg SD06 1 / 1 0.000335 - 0.00222 N BSL

72435 Methoxychlor 5.50E-04 J 5.50E-04 J mg/kg SD06 1 / 1 0.00055 - 0.0136 N BSL

Metals

7440382 Arsenic 2.40E+01 J 2.40E+01 J mg/kg SD06 1 / 1 24 - 9.79 Y ASL

7440393 Barium 5.80E+02 5.80E+02 mg/kg SD06 1 / 1 580 - - Y No SL

7440439 Cadmium 5.00E-01 J 5.00E-01 J mg/kg SD06 1 / 1 0.5 - 0.99 N BSL

16065831 Chromium 3.95E+01 J 3.95E+01 J mg/kg SD06 1 / 1 39.5 - 43.4 N BSL

7439921 Lead 4.00E+01 J 4.00E+01 J mg/kg SD06 1 / 1 40 - 35.8 Y ASL

7782492 Selenium 4.75E-01 J 4.75E-01 J mg/kg SD06 1 / 1 0.475 - - Y No SL

7440224 Silver 3.65E-01 J 3.65E-01 J mg/kg SD06 1 / 1 0.365 - 0.5 N BSL

7440666 Zinc 1.99E+02 J 1.99E+02 J mg/kg SD06 1 / 1 199 - 121 Y ASL

Footnote Instructions:

(1) J-denotes estimated concentratoin.  B-denotes blank contamination. 

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value": The Region 5 Ecological Screening Levels (August, 2003).

(5) BSL - below screening.  ASL - above screening.  

* Surrogate compound values are used for compounds without the toxicity values: fluoranthene is used for benzo(g,h,i)perylene; anthracene is used for phenanthrene;

Endosulfan for Sndosulfan sulfate; and Endrin for endrin aldehyde and endrin ketone.

Shaded compounds selected as COPCs

TABLE 3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6
Sediment Samples

Detection   Minimum 

Concentration

(Qualifier)

Maximum 

Concentration

(Qualifier)

Frequency
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1.0 EXECUTIVE SUMMARY 

A Human Health Risk Assessment (HHRA) report for Operable Units (OUs) 2 and 6 of 
the Riverfront Superfund Site in New Haven, Franklin County, Missouri was prepared to 
evaluate potential impacts to human health posed by chemical constituents in soil, groundwater, 
surface water, and sediments.  The risk assessment process combines information on 
opportunities for exposure to site-related constituents with information on their toxic 
characteristics to generate a quantitative estimate of risk.  The risk assessment was performed in 
accordance with the United States Environmental Protection Agency (USEPA) Superfund Risk 
Assessment Guidance (USEPA, 1989, 1991, 1996, 2001, 2003, & 2004) and Missouri 
Department of Natural Resources (MDNR) Division of Hazardous Waste Management 
Commission Risk-Based Corrective Action Process (March 2, 2009) for selecting chemicals of 
potential concern (COPCs).  Data used in the evaluation were collected from soils, groundwater, 
surface water, and sediments.  When site-specific data were not available, standard defaults were 
used.  Methods used in this risk assessment are consistent with USEPA guidance documents.   

The potential receptors identified include on-site commercial/industrial workers and site 
trespassers.  Based on the historical industrial use, the zoning, and the active industrial use of the 
surrounding land, the reasonable future use for the area in the vicinity of the former facility 
(OU2) is to remain industrial.  The receptors identified under the reasonable future industrial 
land use include commercial/industrial workers, construction workers, and site trespassers.  A 
future residential scenario was also evaluated for OU2 to evaluate a “no action” alternative.  
Additionally, a current residential scenario was also evaluated for OU6.  This evaluation 
consisted of comparing concentrations detected in the wells of residents prior to any treatment or 
remediation systems to applicable drinking water standards and inhalation of volatiles from 
shallow groundwater.  Last, inhalation risks to occupants of the nearby high school were also 
evaluated. 

The risks to a current/future commercial/industrial worker, a current/future trespasser, a 
future construction worker, and a future resident of OU2 were quantified via calculation of daily 
intake and comparison to acceptable reference doses.  The potential exposure pathways 
evaluated include soil ingestion, soil dermal contact, inhalation of particulates in surface soil, 
inhalation of soil volatile chemicals in indoor and outdoor air, inhalation of groundwater volatile 
chemicals in indoor and outdoor air, sediment direct contact and surface water dermal contact.  
A future groundwater use scenario was also evaluated, which assumed that a groundwater 
drinking water well could be installed anywhere within OU2.  Risks to current residents were 
also evaluated for drinking untreated groundwater and inhalation of volatiles in indoor air from 
shallow groundwater.  Risks to occupants of the high school were evaluated via a comparison of 
measured soil gas vapor levels to accepted screening levels.  

The risk assessment results are summarized as follows: 

• The total cancer risk and total hazard index (HI) resulting from exposure to COPCs in 
soil and groundwater for a current/future industrial worker (outdoor) were calculated to 
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be 7.6 x 10-6 and 0.018, respectively.  The total cancer risk is within the risk range of 1 x 
10-4 and 1 x 10-6 and the HI is below the target hazard level of 1; therefore, potential 
exposure to chemicals in soil and groundwater would not result in adverse health effects 
for this receptor. 

• The total cancer risk and the total HI resulting from exposure to COPCs in soil and 
groundwater for a current/future industrial worker (indoor) are 1.9 x 10-3 and 0.96.  The 
total cancer risk exceeds the target cancer risk range of 1 x 10-4 and 1 x 10-6 but the total 
HI is below the target hazard level of 1.  The primary chemical and pathway of concern is 
tetrachloroethene (PCE) associated with the inhalation of soil volatiles in indoor air and 
inhalation of groundwater volatiles in indoor air.  Locations where concentrations of PCE 
exceed target concentrations are underneath and north of the former Kellwood facility 
(soil) and south and southwest of the former Kellwood facility (groundwater).     

• The total cancer risk and total HI resulting from direct contact of the COPCs in soil and 
groundwater for a future construction worker were calculated to be 6.6 x 10-7 and 0.015, 
respectively.  The total cancer risk is below the target cancer risk range of 1 x 10-4 and 1 
x 10-6 and the HI is below the target hazard level of 1; thus, potential exposure to 
chemicals in soil and groundwater would not result in adverse health effects for this 
receptor.  

• The total cancer risk and total HI resulting from exposure to COPCs in soil, shallow 
groundwater, sediment and surface water for a juvenile trespasser were calculated to be 
2.6 x 10-5 and 0.038, respectively.  The total cancer risk is within the target cancer risk 
range of 1 x 10-4 to 1 x 10-6, and the total HI is below the target hazard level of 1.  
Therefore, potential exposure to chemicals in soil, shallow groundwater, surface water 
and sediment would not result in adverse health effects for this receptor. 

• The total cancer risk and total HI resulting from exposure to COPCs in soil and 
groundwater (volatilizing to indoor air) for a future resident living anywhere within OU2 
were calculated to be 9.4 x 10-3 and 6.9, respectively.  The total cancer risk and the total 
HI exceed the target cancer risk range of 1 x 10-4 and 1 x 10-6, and the target hazard level 
of 1.  The pathways of concern are incidental ingestion, inhalation and dermal contact 
with impacted soil, the inhalation of soil volatiles in indoor air, and the inhalation of 
groundwater volatiles in indoor air exposure pathways.  The risk is primarily driven from 
the inhalation of soil and groundwater volatiles in indoor air.  The primary chemical of 
concern associated with this pathway PCE.  In addition, the total cancer risk and total HI 
resulting from exposure to COPCs in deep groundwater as tap water for a future resident 
living anywhere within OU2 were calculated to be 5.5 x 10-3 and 2.9, respectively.  The 
total cancer risk and the total HI exceed the target cancer risk range of 1 x 10-4 and 1 x 
10-6, and the target hazard level of 1.  The pathways of concern are ingestion, and 
inhalation and dermal contact with deep groundwater used for tap water purposes.  The 
risk is primarily driven from the ingestion of PCE in deep groundwater. However, the 
inhalation of soil and groundwater volatiles in indoor air and ingestion of tap water in 
OU2would be complete only if a residential building is constructed in the impacted area 



Riverfront Superfund Site 
OU2/OU6 

Human Health Risk Assessment 
June 2010 

Page 3 of 56 
 

AppKHHRA.docx PARSONS 

and a drinking water well was installed.  Locations where concentrations of PCE exceed 
target concentrations are underneath and adjacent to (north and west of) the former 
Kellwood facility (soil) and south and southwest of the former Kellwood facility 
(groundwater).  In addition, the input parameters for the Johnson and Ettinger model, 
which was used to evaluate the indoor air exposure pathways, are conservative.     

• The concentrations detected in the wells of several residents in OU6 exceed current 
drinking water standards prior to treatment.  The total cancer risk and total HI resulting 
from exposure to COPCs in deep groundwater as tap water for a current/future resident 
drinking groundwater prior to treatment were calculated to be 3.3 x 10-3 and 1.9, 
respectively.  The total cancer risk and the total HI exceed the target cancer risk range of 
1 x 10-4 and 1 x 10-6, and the target hazard level of 1.  The risk is primarily driven from 
the ingestion of PCE in deep groundwater. Thus, treatment systems must be maintained 
at these homes.   

• The total cancer risks resulting from exposure to PCE volatizing from shallow 
groundwater near the northern end of OU6 for a resident were calculated to range from 
7.3 x 10-7 to 2.5 x 10-5, depending on depth.  Calculated cancer risks for TCE and the 
total HIs for other VOCs detected in shallow groundwater near OU6 were below the 
acceptable risk range of 1 x 10-4 and 1 x 10-6 and the target hazard level of 1. 

• The results of the comparison of soil gas samples collected near the high school show 
that PCE, the only detected constituent (and only detected at location SVI-5), exceeds the 
USEPA residential air screening level, but is below the USEPA industrial air screening 
level and all specified Missouri target levels for both residential and non-residential use. 

Based these results, the primary conclusions of the risk assessment are: 

• The total cancer risk and total hazard index exceed target ranges for potential 
future residents in OU2 in the area where DNAPL is present and near the former 
Kellwood facility through incidental ingestion, inhalation, dermal contact with 
impacted soil and inhalation of indoor air (volatilizing from either soil or 
groundwater) or ingestion of groundwater from a future drinking water well.  
Current zoning of this area is commercial/industrial. 

• The total cancer risk and total hazard index exceed target ranges for industrial 
workers through inhalation of indoor air in the area where DNAPL is present and 
the former Kellwood facility.   

• The total cancer risk and total HI exceed the target ranges for residents in OU6 
using groundwater as tap water prior to any treatment.  The risk is primarily 
driven from the ingestion of PCE in deep groundwater. Thus, treatment systems 
must be maintained at these homes. 



Riverfront Superfund Site 
OU2/OU6 

Human Health Risk Assessment 
June 2010 

Page 4 of 56 
 

AppKHHRA.docx PARSONS 

• The total cancer risk is within the target risk range for residents living near the 
former Kellwood facility via inhalation of indoor air (volatilizing from 
groundwater) and the total hazard index is below target levels. 

• The results of the comparison of soil gas samples collected near the high school 
show that PCE, the only detected constituent (and only detected at location SVI-
5), exceeds the USEPA residential air screening level, but is below the USEPA 
industrial air screening level and all specified Missouri target levels for both 
residential and non-residential use. Given that the exposure assumptions for a 
teacher/administrator/janitorial scenario would be similar to an industrial worker 
scenario, further evaluation of the teacher/administrator/janitorial receptor group 
is not warranted at this time.  Further evaluation of a student scenario is also not 
warranted since a student’s exposure would be even less than that of a teacher or 
a typical residential scenario.
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2.0 BACKGROUND INFORMATION 

2.1 Facility Description 

The former Kellwood facility is part of an industrial park that was developed in the mid-
1970s.  It is located at 202 Industrial Drive, south of State Highway 100 and west of Highway C 
(Figure 2.2).  The principal feature of the former Kellwood Facility (currently a facility operated 
by Metalcraft Enterprises, a division of Tubular Steel) is a privately owned manufacturing 
building (about 60,000 square feet), including a concrete drive.  There are several other 
manufacturing and warehousing facilities located in the industrial park. 

Operable Units 2 (OU2) and 6 (OU6) at the Riverfront National Priorities List (NPL) Site 
constitute two of the six Operable Units (OUs) of the Riverfront Superfund Site.  OU2 includes 
the historic operations on and in the Former Kellwood Facility, and areas where chemicals of 
potential concern (COPCs) may have come to be located.  Historical investigative activities have 
revealed that there are residual levels of PCE within OU2.  OU6 constitutes the residential wells 
south of OU2, which have been collectively defined as OU6. 

New Haven is part of the Salem Plateau physiographic subprovince of the Ozark Plateau.  
The physiographic setting of New Haven is moderate to rugged terrain formed with steep valleys 
and thin soils, characteristic of the Ozark Plateau.  In the upland areas, there are loess deposits as 
thick as 15 feet overlying the typical Salem Plateau cherty, silty clay material.  Because New 
Haven is located along the Missouri River, topography in the area caused by the gradual uplift of 
the Ozark Dome, and erosion of uplifted rocks by precipitation, runoff, and stream flow, is 
accentuated.  The land surface elevation ranges from 470 feet above sea level to 920 feet above 
sea level.  An east-west trending ridge, along which State Highway 100 runs, lies about 1 mile to 
the south of the Missouri River, and divides the Missouri River valley to the north and the Boeuf 
Creek valley to the south. 

2.2 Site History 

Beginning in 1973, Kellwood Company began operating a tube mill (where small 
diameter aluminum tubing was made from aluminum coils and a metal fabrication operation 
where aluminum was cut, swaged, bent, and hole-punched) at 202 Industrial Drive.  Kellwood’s 
operations on Industrial Drive were sold to American Recreation Products, Inc. (ARP), an 
independent company, on September 30, 1985. In November 1988, Kellwood bought ARP.  In 
March 1989, ARP sold the facility at 202 Industrial Drive to Metalcraft Enterprises.  Metalcraft 
Enterprises, a subsidiary of Tubular Steel Inc., manufactures a variety of metal parts on a 
contract basis at the former Kellwood facility.  Examples of parts manufactured include lawn 
equipment handles and frames and frames for motorized shopping carts.  Raw tubing and sheet 
metal is cut, bent, punched, drilled, and welded.  Parsons does not have an inventory of the 
classes of chemicals used at the facility, but assumes that lubricants, coolants, cleaners (probably 
including at least some solvents), and welding gasses are used as a part of their operations.   
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In approximately 1990, ARP and Kellwood Company were informed by the State of 
Missouri that a former employee had stated that at some period during the operation of the tube 
mill, one or more employees of the tube mill disposed of cleaning solvent containing PCE or 
trichloroethene (TCE) on the City-owned property just to the north of 202 Industrial Drive.   

In April 1994, Kellwood and MDNR entered into an agreement to remediate the soils on 
the city-owned property north of the Former Kellwood Facility, and to monitor groundwater.  In 
accordance with this plan, soils with concentrations of PCE exceeding 380,000 micrograms per 
kilogram (μg/kg) were excavated and sent to an off-site incinerator. To meet the remedial 
objective of reducing individual levels of PCE and its degradation products in the soil to a 
concentration of 1,000 μg/kg or below, the remaining soil was landfarmed. This work was 
completed by Geotechnology under contract to Kellwood.  In addition, Geotechnology installed, 
at Kellwood’s expense, a French drain system between the landfarm and the current Metalcraft 
facility and installed three monitoring wells north of the Former Kellwood Facility (MW-101, 
MW-102, and MW-103).  As part of the 1995 agreement with MDNR, municipal well W3, the 
French drain system, and the three monitoring wells north of the Former Kellwood Facility 
(MW-101, MW-102, and MW-103) were sampled on a quarterly basis until March 2004.  In 
June 2004, Kellwood submitted a written request to MDNR to end the 1994 monitoring 
agreement, with the understanding that sampling of these wells would be continued as part of the 
RI.   

In 1999, following the landfarming activities, a Phase I and Phase II environmental site 
assessment was performed by EMA on behalf of a prospective purchaser on properties near the 
landfarm area.  PCE was detected in two downgradient monitoring wells, OU2-MW-2 and OU2-
MW-2A, and in a well located approximately 600 feet southwest of the landfarm area (OU2-
MW-4).   

Between 1999 and 2002, USGS installed groundwater monitoring wells, and collected 
soil, groundwater, residential well, sediment, surface water, and tree core samples in the vicinity 
of the Former Kellwood Facility. PCE was detected in each of these media. The entire Riverfront 
Site was listed as a Federal NPL or Superfund site on October 19, 2000.  Currently, the shallow 
groundwater in portions of OU2 contains PCE above the Maximum Contaminant Level (MCL). 
The current National Primary Drinking Water Regulations (NPDWR or primary standards) for 
PCE and TCE (a breakdown product of PCE) sets the MCL for each of these compounds at 5 
micrograms per liter (μg/L). 

Based on current information, OU2 is not suspected to have been a source of compounds 
for city wells W1 and W2.  OU2 may have affected selected private wells south of OU2 (i.e., in 
OU6). W3 is located 1,000 feet north of the Former Kellwood Facility. Quarterly sampling 
performed from 1994 to date at W3 has not shown any COPCs.   

Kellwood began the investigation of OU2 and OU6 with the voluntary Residential Well 
Investigation (RWI).  The RWI addresses residential wells south of OU2, which have been 
collectively defined as OU6 of the Riverfront Superfund Site.  The Interval Screening Phase of 
the RWI was completed between July and August 2004.  In addition, two monitoring well 
clusters (MW1 and MW2) were installed south of OU2 between September and November 2004.  
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These wells were sampled in December 2004 and February 2005.  The available data from the 
RWI from 2008 and 2009 are being used with the historical data to complete and scope this risk 
assessment.   

Impacted media include site soil, shallow groundwater, and sediment/surface water of 
Boeuf Creek.  Deep groundwater is also impacted; but at low concentrations than found in the 
shallower zones. 

2.4 Summary of Regional and Site Geology 

New Haven is underlain by the geologic units of the Ozark Aquifer, a marine 
sedimentary, primarily carbonate, rock formation.  The Ozark Aquifer is composed of eight 
lithological units, from top to bottom: the St. Peter Sandstone, Powell Dolomite, Cotter 
Dolomite, Jefferson City Dolomite, Roubidoux Formation, Gasconade Dolomite, Eminence 
Dolomite, and Potosi Dolomite.  These formations, which are cherty dolostones and sandstones 
Cambrian and Ordovician in age, can be described as follows: 

The St. Peter Sandstone:  The St. Peter Sandstone is less than 40 feet thick, where 
present. It is exposed approximately one-third mile to the west of OU2, and can be recognized as 
a fine-grained cemented quartz sandstone that is generally tan, reddish-tan, or white in color.  

The Powell Dolomite:  The Powell Dolomite, where present, consists of a dolostone with 
medium to thick bedding, which is tan in color and finely crystalline, containing little to no 
chert.  The Powell Dolomite contains greenish-grey mudstone/shale beds that are as much as 2 
feet thick in the lower 50 to 70 feet of the formation.  The Powell and Cotter Dolomites are the 
bedrock units most commonly exposed in the New Haven Area. 

The Cotter Dolomite:  The Cotter Dolomite ranges from 85 to 300 feet thick and is a 
tan, finely crystalline, silty to sandy, cherty dolostone, with thin greenish-grey mudstone/shale 
beds, and dark-reddish brown, fine-grained well cemented sandstone beds, typically less than 2 
feet thick.  The Cotter Dolomite contains two notable sandstone units, the Upper Sandstone and 
the Swan Creek Sandstone.  The Upper Sandstone consists of approximately 4 to 5 feet of 
massively bedded, fine-grained sandstone.  It consistently outcrops at an altitude of about 550 
feet mean sea level (MSL) in many of the New Haven Creeks.  The top of the upper sandstone is 
at a depth of approximately 47 feet at MW-101 at the northwest corner of the former Kellwood 
facility.  It is not present at all locations in the area of OU2 and OU6.  The Swan Creek 
Sandstone lies approximately 60 feet below the Upper Sandstone.  It is generally an 8 to 10 foot 
layer of fine-grained, well-cemented sandstone within a layer of 15 to 20 foot thick sandy 
dolostone.  The Swan Creek Sandstone does not outcrop, except far to the southeast, along Boeuf 
Creek.  The Swan Creek sandstone member is present at 131 feet below ground surface (bgs) at 
MW 6SW, and at 113 feet bgs at MW 9SW.  A distinguishing characteristic of the sandstone 
beds of the Cotter Dolomite is that they are thicker and contain greater quantities of chert.  

The Jefferson City Dolomite:  Beneath the Cotter Dolomite is the Jefferson City 
Dolomite, a layer fairly indistinguishable from the overlying Cotter Dolomite. Because of their 
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similar lithologies, they are grouped together.  The Jefferson City Dolomite is a tan to light grey, 
fine to medium crystalline dolostone or argillaceous dolostone, containing greenish-grey 
mudstone/shale beds and several chert-rich zones.  It varies between 150 and 165 feet thick in 
the New Haven area and does not crop out as a surface feature.  

The Roubidoux Formation:  Frequently used for domestic supply wells in New Haven, 
as discussed in Section 2.3, the Roubidoux Formation is variable in grain size and mineralogic 
composition.  It is an approximately 115-foot layer consisting of sandstone, sandy dolomite, 
dolostone, mudstone, chert, and cherty dolostone.  It can be most easily differentiated from the 
Jefferson City dolomite by a distinct increase in chert, and a marked change to a more weathered 
orange-brown color at the top of the formation.  The Roubidoux Formation contains a 20 to 30-
foot interval of fine-grained, poorly cemented, well-sorted quartzose sandstone approximately 20 
to 40 feet from the top of the unit.  

The Gasconade Dolomite:  This formation underlies the Roubidoux Formation and has 
an average thickness in New Haven of about 305 feet.  The Gasconade Dolomite is divided into 
the Upper and Lower Gasconade, and the Basal Gunter Sandstone member.  The Upper 
Gasconade is characterized as massively bedded dolostone with little to no chert or sandstone, in 
contrast to the Lower Gasconade which contains abundant chert including massive chert beds 10 
to 20 feet thick.  The Upper Gasconade is approximately 35 to 50 feet thick in New Haven and is 
less permeable then the Roubidoux Formation above, and the Lower Gasconade below.  The 
Gunter Sandstone in the New Haven area, despite its name, is a dolostone containing less than 10 
percent sand.  

Eminence Dolomite:  Underlying the Gasconade is the Eminence Dolomite, a medium 
to coarsely crystalline dolostone, with less than 5 percent chert and sand.  This is the youngest 
formation of the Cambrian in New Haven.  The Eminence Dolomite varies between 145 and 180 
feet thick beneath New Haven.  

Potosi Dolomite:  The Eminence Dolomite overlies the Potosi Dolomite, the lowermost 
formation in the Ozark aquifer.  The Potosi Dolomite is a massively to thickly bedded, very 
porous, “vuggy” dolostone, averaging 200 feet thick in the area.  As discussed below in Section 
2.4, the Potosi Dolomite is often used for high capacity wells, such as the Pepsi Well. 

The bedrock units that can be found exposed in the New Haven area are the Ordovician 
formations of the St. Peter Sandstone, Powell Dolomite, and Cotter Dolomite.   

New Haven, Missouri is covered by several unconsolidated surficial deposits including 
Quaternary-Age loess, residual deposits of the Buffalo Series, Quaternary-Age alluvium, and 
Quaternary-Age terrace deposits.  The youngest of these is the loess, deposited in the Pleistocene 
epoch, consisting of uniform silt, tan to light brown, wind blown particles, with small amounts of 
clay locally.  The loess is located primarily at topographic highs in the area.  It ranges between 0 
to over 20 feet thick.  
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The Buffalo Series Deposits are a residual deposit from the weathering of the underlying 
Powell and Cotter Dolomites.  They are divided into two subunits, the Buffalo A Subunit, and 
the Buffalo O Subunit.  The Buffalo A Subunit is generally a stiff, orange-brown sandy or silty 
clay with small quantities of chert, less than 5 feet thick, and underlying the Quaternary-Age 
Loess.  The Buffalo O Subunit is much thinner then the Buffalo A Subunit and is mixed with 
colluvial deposits, so that the combined deposit is less than 1 foot thick and is generally only 
found on slopes along the bluffs of the Missouri River Valley and, therefore, is not likely to be 
found in OU2.  

The Quaternary-Age alluvium is found in the flood plains of the streams, and tends to 
consist of organic-rich deposits of silt and clay.  The area around Boeuf Creek and its tributaries 
contains large alluvial deposits with chert gravel.  The Quaternary-Age Terrace Deposits are also 
found near Boeuf Creek and are similar to the alluvial deposits, but are at a higher altitude, and 
were deposited in an earlier stream deposition event.  

New Haven is part of the Ozark Plateau, a broad structural and topographic dome 
characterized by karst topography.  Regionally, the Ozark Plateau is characterized by 
dissolution-induced sinkholes, caves, fractures, and underground drainage.  The Ozark Plateau is 
underlain by a broad asymmetrical anticlinal arch, whose gently-dipping limb faces south toward 
the Ouachita Mountains. 

Bedrock units in New Haven regionally dip to the northeast.  The bedrock is fractured 
and jointed throughout, southeast-northwest and southwest-northeast.  Observations of outcrops 
along Highway 100 in western Franklin County and in the vicinity of OU2/OU6 indicate that the 
surficial bedrock contains a number of local variations in the dip of the rock units.  There are 
three major structures in the OU2 area: the Wildcat Creek Anticline, the Park Creek Structure, 
and the Berger Creek Bluff Fault, all trending northwest-southeast (USEPA, 2003 and Starbuck, 
2002).   

The Berger Creek Bluff Fault is northeast of OU2, and runs through the center of New 
Haven, just to the northeast of the Pepsi facility and southwest of OU4.  This structure is 
exposed along a bluff to the northwest of New Haven, where it is a series of three faults about 
50 feet apart with offsets of 3 to 10 feet.  The Berger Creek Bluff Fault most likely extends to the 
southeast, following highs in the upper sandstone unit and a lineament to the southeast of 
New Haven. 

The Wildcat Creek Anticline, lying to the southeast of OU2, was observed in an outcrop 
along a branch of Wildcat Creek located in the western half of Section 1, T44N, R3W (Starbuck, 
2002).  Flanks of this anticline dip to the southwest and northeast.  More evidence of folded 
bedrock was also observed north of the outcrop along the same branch of Wildcat Creek. 

The Park Creek Structure is delimited by faults trending to the northwest and northeast.  
The structure is expressed through uncharacteristic dips and altitudes of the upper sandstone of 
the Cotter Dolomite along a creek to the southwest of OU2, exposures of St. Peter Sandstone 



Riverfront Superfund Site 
OU2/OU6 

Human Health Risk Assessment 
June 2010 

Page 10 of 56 
 

AppKHHRA.docx PARSONS 

encountered at altitudes much lower than anticipated, and a northeast trending fault bounding an 
outcrop of the St. Peter Sandstone just south of Highway 100 in the western part of the city, west 
of OU2. 

Geophysical surveying performed by Parsons in July 2004 identified a resistivity 
anomaly west of the northern well nest (MW1) installed as part of the RWI (Parsons, 2005).  
This trough in the bedrock was interpreted to be a geologic feature, and may indicate a vertical 
offset of strata.  A possible fault was also identified east of the southern well nest (MW2) and 
JS-38, in MDNR geophysical results from September 2004.  The Interval Screening performed 
in July 2004 identified an offset in the transmissive zones between JS-37 and JS-38 that could 
indicate a fault, or that beds are dipping to the North 

2.5 Summary of Regional and Site Hydrogeology 

There are two primary aquifers in the New Haven area: the Missouri River alluvial 
aquifer and the bedrock Ozark Aquifer (USEPA, 2003).  The Department of Natural Resources 
has determined that there are no Missouri River alluvial sediments in the vicinity of OU2.  While 
there are Quaternary alluvial deposits southwest of the site, the only aquifer in the vicinity of 
OU2 is the bedrock Ozark aquifer.  The bedrock Ozark aquifer beneath OU2 consists of two 
distinct flow systems: a shallow flow system and a deep flow system.  The shallow bedrock flow 
system includes the Cotter Dolomite and Jefferson City Dolomite.  The deep bedrock flow 
system includes the Roubidoux Formation and older geological formations, including the 
Gasconade, Eminence and Potosi Dolomite. 

The Ozark Aquifer is found throughout New Haven and OU2.  It consists of a thick 
sequence of water-bearing dolostone, limestone, and sandstone formations with varying water-
yielding capacities.  The uppermost bedrock units found in New Haven are the St. Peter 
Sandstone, Powell Dolomite, Cotter Dolomite, and Jefferson City Dolomite.  Beneath the Cotter 
and Jefferson City Dolomites, the geologic formations which comprise the Ozark aquifer are, in 
order of increasing age, the Roubidoux Formation, the Gasconade Dolomite, the Gunter 
Sandstone Member of the Gasconade Dolomite, the Eminence Dolomite, and the Potosi 
Dolomite.   

The St. Peter Sandstone, as discussed above, is less than 40 feet thick when present, and 
is only found in places such as the Park Creek Structure.  In New Haven, it is exposed 
approximately one third of a mile to the west of OU2.  The Powell and Cotter Dolomites are the 
bedrock units most often exposed in the New Haven area.  The partial erosion of these units 
creates considerable variance in their thicknesses in the New Haven area. Where present, the 
Powell is as thick as 95 feet; the Cotter ranges from 85 to 300 feet thick.  The Cotter and 
Jefferson City Dolomites contain numerous thin shale and mudstone partings and are less 
permeable than the underlying formations of the Ozark aquifer, which helps to obstruct 
groundwater from discharging to the lower units (Imes and Emmett, 1994).  The Powell, Cotter, 
and Jefferson City Dolomites all produce small yields, locally producing only 5 to 15 gallons per 
minute (gpm).   
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According to the USGS/USEPA well survey, many of the domestic wells in the New 
Haven area (where there is information available) are open to portions of the Cotter Dolomite, 
Jefferson City Dolomite, and/or the underlying Roubidoux Formation.  The Roubidoux 
Formation (which produces about 15 to 50 gpm) is used for newer domestic supply wells, and is 
probably the most widely used formation in the Salem Plateau for domestic supply (Miller and 
Vandike, 1997).  Yields from the Roubidoux Formation in areas such as New Haven where the 
formation is buried several hundred feet, are often larger than the average elsewhere (Miller and 
Vandike,1997).  It is believed that the significant recharge area for the Roubidoux Formation is 
located approximately 15 miles southwest of New Haven where the Roubidoux Formation is 
exposed at the surface.  

High capacity wells are drilled into formations with higher production yields.  The deeper 
units, in particular the Gunter Sandstone Member of the Gasconade Dolomite and the Potosi 
Dolomite, produce greater quantities of water and are therefore desirable for high-capacity 
municipal and industrial wells.  Recharge to the Gasconade, Eminence and Potosi Dolomite flow 
system occurs primarily along a regional east-west trending topographic divide across southern 
Missouri, about 90 miles south of New Haven.  Wells open to the Gunter Sandstone Member 
have an average yield of only 40 to 50 gpm; however, yields from production wells open to this 
unit locally are found to be as large as 200 to 500 gpm (Miller and Vandike, 1997).  Most of the 
high capacity wells in the area, including New Haven municipal wells W1, W2, and W4, and the 
Pepsi well are drilled into the Potosi Dolomite, which is the lowest unit of the Ozark Aquifer, 
and a unit that is known to be very porous and full of vugs (small dissolution voids).  The Potosi 
Dolomite has predictably high yields ranging from 200 to 1,000 gpm.  City well W3 was also 
originally drilled into the Potosi Dolomite to take advantage of the high production yields, but 
because of a problem with turbidity, the lower part of the well was plugged leaving the well open 
instead to the Gasconade and Eminence Dolomites, which have a notably smaller, yet still 
reasonably high yield of approximately 75 to 250 gpm (Miller and Vandike, 1997). 

As part of the site investigation by the USEPA, the USGS inventoried the domestic wells 
and high production wells in the New Haven area during the spring of 1999.  During the 
inventory, water level measurements were taken in selected wells within 5 to 6 miles of New 
Haven on the south side of the Missouri River.  Results of the inventory indicate that water 
levels are the highest along the topographic ridge between the Missouri River and Boeuf Creek, 
north of OU2, and in the uplands south of Boeuf Creek, and are lowest along Boeuf Creek and 
the Missouri River.  The highest water levels (more than 580 feet MSL) are west of New Haven 
and several miles south of New Haven.  Shallow groundwater flows from topographic highs 
toward the topographic lows at the discharge areas along Boeuf Creek and the Missouri River.  
In the immediate vicinity of New Haven, a shallow groundwater divide is centered along State 
Highway 100 south of the topographic divide. 

Most domestic wells in the New Haven area are less than 400 feet deep, and are open to 
Cotter Dolomite, Jefferson City Dolomite, and/or the upper part of the Roubidoux Formation.  
The municipal wells are much deeper (more than 800 feet deep) with deeper casings, and 
therefore are open to the deep groundwater flow system.  The Pepsi well is open from the 
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Roubidoux Formation to the Potosi Dolomite.  Municipal wells W1 and W2 had relatively 
shallow casing depths (less than 220 feet).  Municipal well W1 was open from the lower Cotter 
Dolomite to the Potosi Dolomite, and municipal well W2 was open from the Jefferson City 
Dolomite to the Potosi Dolomite.  Both of these wells have been abandoned. 

The static water elevations measured in municipal wells W3 and W4 and in the nearby 
Pepsi well ranged from 493 to 500 feet MSL when these wells were drilled in 1988, 1994, and 
1965, respectively.  The potentiometric map of shallow groundwater (Cotter/Jefferson City 
Dolomites) in the area indicates water elevations of approximately 525 feet MSL.  As discussed 
in the OU1/OU3 RI Report (USEPA, 2003), these head differences suggest a potential 
downward gradient of approximately 0.15 feet/foot between the Cotter/Jefferson City Dolomite 
and the deeper formations (Roubidoux, lower Gasconade Dolomite, upper Potosi Dolomite).  
The downward gradient decreases with increasing distance away from the shallow groundwater 
divide, and the vertical gradient reverses and points upward, near the Missouri River where the 
regional flow system dominates.  This last assertion is supported by tests performed by USGS in 
municipal well W2 from 1999 to 2000 and by head differentials monitored in wells BW-01 and 
BW-00 (USEPA, 2003, and USEPA, 2001).  These tests, which included geophysical logging 
(including caliper, natural gamma, borehole fluid, electromagnetic induction, and borehole video 
logs, together with borehole flow meter tests), detected upward vertical flow in this well 
borehole.  The results of this testing were included in the 2001 Expanded Site 
Investigation/Remedial Investigation Results report and the 2003 Focused Remedial 
Investigation Report for OU1 and OU3, (prepared by USGS for EPA). 

The interval screening portion of the RWI identified both JS-37 and JS-38 as vertical 
conduits for contaminant migration from the shallow bedrock to the lower portions of the Cotter 
and Jefferson City formations.  JS-38 is also open to the upper 15 to 20 feet of the Roubidoux 
Formation, but not to the Roubidoux Formation sand.  Interval screening testing was also 
performed at JS-14 and JS-36 in 2007.  This testing indicated that these wells also served as 
vertical conduits for downward migration of constituents.  Both JS-14 and JS-36 are terminated 
in the lower portions of the Jefferson City.  Liners have been installed in JS-14, JS-36 and JS-38 
to reduce the downward migration of constituents from shallow portions of the well to the lower 
portions.  Bentonite grout was placed in the lower portion of JS-37 to minimize vertical 
movement in the borehole.   

2.6 Site Surface Water Hydrology 

The major body of water in New Haven is the Missouri River, which borders the 
Northern edge of town.  There are a number of small creeks and tributaries in the area, including 
Boeuf Creek, which lies to the south of OU2.  The small creeks in the vicinity of OU2 are 
typically unnamed and referred to by number. 

A surface water divide between small tributaries that flow north directly to the Missouri 
River and tributaries that flow into Boeuf Creek lies along and north of Highway 100.  Surface 
water in the area of OU2 and OU6 flows south via Wildcat Creek and a number of smaller 
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tributaries to Boeuf Creek, which flows to the east before turning north to empty into the 
Missouri River.  The small tributaries that drain the area of OU2 and OU6 and feed Wildcat 
Creek and Boeuf Creek typically have very low flows except following a precipitation event.  
The upper reaches of these drainages are ephemeral.   

New Haven is a recharge area for groundwater and has an average annual precipitation of 
approximately 40 inches (USEPA, 2003).  Regionally, groundwater flows to the north/northeast 
(USEPA, 2003).  There is a shallow groundwater divide and south of this divide, shallow 
groundwater flows from OU2 south towards Boeuf Creek.  A surface water divide is just north of 
the shallow groundwater divide. 
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3.0 CHEMICAL CHARACTERIZATION 

This section describes the results of previous and recent assessment activities and 
identifies the chemicals of potential concern (COPCs) that will be used in the quantitative risk 
assessment.  In addition, the physical and chemical properties of the COPCs are briefly 
discussed. 

3.1 Previous Investigation Activities 

Historic investigation activities for the facility are summarized in chronological order 
below.  Additional site-wide investigations were performed in 2007 through 2009 according to 
various work plans for the site and are summarized in Section 3.2.   

3.1.1 MDNR (1989-1993) 

3.1.1.1 Soil Investigation 

On September 11, 1989, MDNR performed an investigation of the New Haven Public 
Water Supply Site.  The Division of Environmental Quality, Laboratory Services Program, 
collected four soil samples and one water sample.  One of these soil samples was collected in 
OU2, on the northern side of the Former Kellwood manufacturing building.  The sample was 
analyzed for metals and volatile organic compounds (VOCs).  Tetrachloroethylene (PCE) was 
detected in this sample at a concentration of 13,000 µg/kg, and trichloroethylene (TCE) was 
detected at 6,500 µg/kg (MDNR, 1989). 

3.1.1.2 Groundwater Investigation 

Between May 1988 and September 1993, MDNR collected numerous samples from W3, 
and one sample from the Pepsi well.  Neither PCE nor TCE was detected in the samples above 
the laboratory detection limits (MDNR, 1988).   

3.1.2 Geotechnology (1991-1998) 

In 1991, Geotechnology, Inc. submitted a Final Contamination Delineation Plan for the 
Former Kellwood facility to MDNR.  In 1994, an agreement was reached between Kellwood and 
MDNR for the remediation of soils containing PCE and TCE at the former Kellwood facility.  
Soils with concentrations of PCE exceeding 380,000 µg/kg (approximately 90 cubic yards) were 
excavated and sent to an off-site incinerator.  To meet the remedial objective of reducing the 
highest observed levels of PCE and its degradation products in the soil to a concentration of 
1,000 µg/kg or below, the remaining soil was land-farmed.  The results of soil investigations 
performed prior to, and after the land-farming, are described below.   
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3.1.2.1 Soil Investigation 

In 1991, prior to the land-farming activities, 16 borings (B-1 through B-16) were 
advanced at OU2.  Continuous soil samples were collected and field screened with a 
photoionization detector (PID) for the presence of volatile organic vapors.  Laboratory analysis 
of these soil samples indicated that the primary COPC was PCE.  

One composite sample was collected over the entire depth of each boring; total boring 
depths ranged from 1 foot to 9 feet below ground surface (bgs).  PCE was detected in 11 of the 
16 samples.  The highest level of PCE (810,000 µg/kg) was found at B-7, approximately 80 feet 
north of the former Kellwood manufacturing building, and 150 feet east of Industrial Drive.  
Several other VOCs were also encountered in various borings.   

In addition, a composite sample prepared from aliquots of the most impacted boring 
according to PID readings was analyzed for Toxic Characteristic Leaching Procedure (TCLP) 
metals; no metals were detected above TCLP limits in this sample.  A sample prepared from the 
aliquots with PID readings greater than 100,000 µg/kg was analyzed for TCLP VOCs; PCE was 
detected in this sample at 8,800 micrograms per liter (µg/L), above the regulatory limit of 700 
µg/L. 

In 1993, Geotechnology installed three monitoring wells north of the former Kellwood 
facility (MW 101, MW 102, and MW 103).  During installation of these wells, soil samples were 
also collected from each of the well boreholes, between 0 and 3 feet bgs.  VOCs were not 
detected in any of the three soil samples.   

3.1.2.2 Removal Action/Land-farming 

In 1994, Geotechnology began off-site disposal of soil with concentrations greater than 
or equal to 380,000 µg/kg PCE or 260,000 µg/kg of TCE.  Soil and weathered rock, totaling 
approximately 90 cubic yards, with VOC levels between 610,000 and 3,000,000 µg/kg, were 
removed using a trackhoe and transported to an off-site location for incineration.  Additionally, 
as part of the subsequent land-farming effort, the area was periodically plowed/disked to expose 
and volatilize organic compounds adsorbed to the remaining soil, to meet a cleanup objective of 
1,000 µg/kg. 

To monitor the progress of the land-farming activities, the soil was periodically sampled, 
and in 1998, a Final Soil Sampling Report was issued to MDNR.  The results of the last round of 
sampling, which occurred on June 25, 1998, indicated that the VOC concentrations in the soil at 
the land-farm sampling grid locations were below 1,000 µg/kg.  Kellwood received a letter dated 
August 25, 1998, from MDNR stating that no further action regarding the soil was required.   

Subsequent soil sampling performed by USGS in 2001 found elevated levels of PCE (3.3 
mg/kg in a laboratory sample, 17.6 mg/kg from the field GC) in selected soil samples.   
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3.1.2.3 Groundwater Investigation 

In 1993, three monitoring wells (MW 101, MW 102, and MW 103) were installed north 
of the former Kellwood facility.  MW 101 and MW 102 were screened between 35 and 55 feet 
bgs, and MW 103 was screened between 40 and 60 feet bgs, tapping the upper sandstone marker 
bed of the Cotter Dolomite.  Between 1993 and 2003, these three wells were monitored quarterly 
by Geotechnology, as outlined in an agreement between Kellwood and MDNR.  Parsons 
performed quarterly monitoring of these wells between November 2003 and March 2004.  The 
results, which were submitted quarterly to MDNR and USEPA, showed low levels of VOCs 
(less than 10 µg/L) in MW-101.  The results for MW-102 and MW-103 were non-detect.  These 
sampling results are consistent with sampling results from the RI.   

3.1.3 Environmental Management Alternatives (EMA) 

In 1999, EMA performed a Phase I and limited Phase II Environmental Site Assessment 
(ESA) of the former Kellwood plant property.  At that time, and currently, this was the site of a 
metal fabrication facility operated by Metalcraft Enterprises.  The Phase I and II were done for 
Excaliber Acquisition Corporation as part of a proposed property transfer. 

3.1.3.1 Groundwater Investigation 

As part of the Phase II ESA, EMA installed six monitoring wells.  Three of the wells 
(MW 1, MW 2, and MW 5) were screened between approximately 51 and 61 feet bgs.  MW 3 
was screened from 45 to 55 feet bgs, MW 4 was screened from approximately 41 to 51 feet bgs, 
and MW 2A was screened between approximately 2 and 3 feet bgs.  The report concluded that 
groundwater flow at the former Kellwood facility was to the south and southwest. 

EMA collected groundwater samples from each well.  PCE, TCE and cis-1,2 
dichloroethene (cis-1,2 DCE) were detected in the loading dock area and south-southwest of the 
former Kellwood facility. 

EMA also collected three samples of plant wastewater to evaluate discharges to the city 
municipal wastewater system (New Haven Publicly Owned Treatment Works [POTW]).  
Detectable concentrations of VOCs and semi-volatile organic compounds (SVOCs) were not 
found, although the detection limit of one of the samples was elevated due to the presence of 
soap. 

3.1.3.2 Soil Investigation 

As part of the Phase II ESA, EMA drilled five test borings, field screened soil boring 
samples, and collected one soil sample (MW 2) for analytical testing.  The sample contained 
PCE at a concentration of 339,000 µg/kg, TCE at 2,100 µg/kg, and cis-1,2 DCE at 5,620 µg/kg 
at the northeast corner of the former Kellwood facility, near DNAPL borehole N-12. 
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3.1.4 USGS and Black & Veatch (2000 to Present) 

The USGS and Black & Veatch launched an investigation of the New Haven area as part 
of the OU1 and OU3 RI.  Results of this investigation, as they relate to OU2, are described 
below.   

3.1.4.1 Soil Investigation 

In 2001, USGS collected samples from five test pits located north of the former 
Kellwood facility.  The test pits ranged from 1 to 2 feet deep.  In addition, soil samples were 
collected during the installation of monitoring wells BW-21A and direct push boring OU2-
GPM01.  PCE was detected in several test pits, and in the borehole samples from BW-21A and 
OU2-GPM01.  Soil samples from the test pits had concentrations of VOCs that were consistent 
with the samples collected as a part of this RI.  Soil samples were also collected from four 
locations at which sediment samples were collected.  The samples collected from 0-0.2 feet bgs 
at these locations were classified as sediment samples, and the samples collected from 0-0.5 feet 
bgs at these locations were classified as soil samples.  PCE was not detected in these samples. 

3.1.4.2 Groundwater and Residential Well Investigation 

From 2000 to 2002, the USGS installed and sampled new monitoring wells in OU2, 
sampled existing wells in the area that had been installed as part of previous investigations, and 
sampled W3.  PCE was detected in several of the monitoring wells but not in W3.   

Since 1999, the USGS has inventoried and sampled residential wells in the New Haven 
area.  Five residential wells to the south of the former Kellwood facility (JS-14, JS-36, JS-37, JS-
38, and JS-52) were found to contain PCE.  In response to these detections, Kellwood voluntarily 
installed whole-house carbon filtration systems at four of these residences (JS-14, JS-36, JS-38, 
and JS-52), and maintained and sampled those wells in accordance with AOC CERCLA-07-
2002-0091 (2002 AOC), and voluntarily extended a city water line at one residence (JS-37).  
Additionally, the casing for well JS-50 was voluntarily extended to 200 feet bgs by Kellwood to 
protect against possible VOC infiltration from shallower depths.  As part of the 2002 AOC, the 
whole-house carbon filtration systems at JS-14, JS-36, JS-38, and JS-52 are sampled on a 
quarterly basis to measure treatment effectiveness.  The results of the quarterly residential 
sampling are submitted to USEPA as part of quarterly monitoring reports required by the 2002 
AOC.  The data collected from the untreated water from residential wells in 2008 and 2009 were 
evaluated as part of this risk assessment to evaluate the risk to residents prior to any treatment. 

Well Installation Advisory 

In response to the residential well detections, MDNR issued an initial water well 
installation advisory for the New Haven area in September 2002.  For the area south of New 
Haven (southeast of the former Kellwood facility) the advisory recommended 200 feet of casing, 
full-length grouting, and a 10-inch borehole diameter for any new residential wells.  
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A rule amendment became effective on April 30, 2006 that applied to wells in an area 
referred to as Special Area 3, defined as Sec 36, Township 45, Range 3W; Sec 2, N ½ Sec 11, 
SW ¼ Sec 1 and NW ¼ Sec 12, Township 44, Range 3W.  This rule amendment (and prior to its 
finalization, an emergency rule) set new drilling and construction standards for water wells and 
heat pump wells.  The standards included in the rule amendment are: 

• Consultation with MDNR prior to installing any water well or heat pump well. 

• Analysis of a water sample prior to deepening of any existing well. 

• Containerization of drilling derived solids and liquids and analysis for 
determination of proper disposal. 

• Including a sampling point within 10 feet of the wellhead for any new or 
deepened wells in the area. 

• Analysis of a water sample from any new or deepened wells within 60 days. 

• At any event at which DNAPL is encountered, cease drilling, collect a DNAPL 
sample for analysis, and plug the borehole full-length with high-solids bentonite 
grout.   

3.1.4.3 Surface Water and Sediment Investigation 

A surface water and sediment investigation, performed from 2000 to 2002 by USGS, 
tested Boeuf Creek and several tributaries in the vicinity of OU2 for VOCs.  PCE and TCE were 
found in several stream water samples collected in the 500 and 510 tributaries that run just to the 
west of OU2.  Concentrations of up to 100 µg/L were detected near the confluence of the 500 
and 510 tributaries.  Only one sample (OUX-710TB-6) in the eastern tributaries contained PCE 
and TCE in 2000; when this location was re-sampled in 2002, PCE and TCE were not detected.   

Stream sediment samples were taken from 0 to 0.2 feet bgs in the 510 tributary that runs 
just west of OU2.  PCE was detected at an estimated concentration of 1.8 µg/kg in sample OUX-
EC06.  No other chemicals were detected in any sediment samples.     

3.1.4.4 Sewer Investigation 

An investigation of the sewer lines servicing New Haven was performed by USGS during 
2001 and 2002.  This investigation showed PCE and TCE at selected locations (lift stations and 
manholes) in the sanitary sewer system.  All of the locations with detections of PCE and TCE 
were downstream of the former Kellwood facility. 

Slightly elevated levels of organics, including PCE and TCE, were found in LS5, a lift 
station located west of the former Kellwood facility.  Numerous field gas chromatograph (GC) 
samples and samples for laboratory analysis were collected from LS5.  The field GC samples 
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were collected from diffusion bag samplers placed in the lift station in order to obtain a four-day 
average PCE concentration.  Since most of the laboratory samples were instantaneous grab 
samples, the analytical laboratory results are not necessarily comparable to the field GC results.  
Field GC results indicated that PCE was present at LS5 at concentrations ranging from 0.05 to 
24.46 µg/L, whereas laboratory grab samples detected PCE ranging from 1.6 to 5.4 µg/L.  TCE 
(up to 69.8 µg/L), 1,2 dichloroethylene (1,2 DCE) (up to 201 µg/L), vinyl chloride (up to 97.7 
µg/L), and benzene (up to 7.3 µg/L) were also found in field GC samples collected from LS5. 

Low levels of organics, including PCE and TCE, were also found in LS4, a lift station 
located east of the former Kellwood facility.  Field GC results indicated that PCE was present at 
LS4 at a concentration of 0.03 µg/L, whereas laboratory grab samples detected PCE at a 
concentration of 1.2 µg/L.  TCE (0.04 µg/L), 1,2 DCE (0.18 µg/L), and benzene (0.34 µg/L) 
were also found in field GC samples collected from LS4. 

PCE was detected in samples collected from manholes northeast of the former Kellwood 
facility (up to 7 µg/L at MH407; and up to 3.2 µg/L at MH154) and north of the former 
Kellwood facility (up to 19.6 µg/L at MH156S; and up to 0.45 µg/L at MH156N).  

3.1.4.5 Biota Sampling 

In 2001 and 2002, a tree core survey was completed in the vicinity of OU2 by USGS.  
Several samples directly north of the former Kellwood manufacturing building contained PCE.  
PCE was also detected in samples collected southwest of the former Kellwood manufacturing 
building.  The extent of PCE detections in the tree core samples is consistent with the extent of 
detections in shallow groundwater for samples collected as a part of this RI.   

3.1.5 Parsons (Residential Well Investigation) 

In June 2004, Kellwood agreed to perform an expedited bedrock well installation and 
residential well sampling effort.  The purpose of this RWI was to gain additional understanding 
about detections of PCE in certain residential wells (OU6) south of OU2 along Boeuf-Lutheran 
Road and in the Wildcat Creek Development along Highway C.  The RWI was conducted in 
phases, the first of which was the interval screening, which was followed by monitoring well 
installation and two rounds of groundwater sampling.  Details of this investigation were 
presented in a report dated April 2005 (Parsons, 2005).  A summary is provided below. 

3.1.5.1 Interval Screening 

Interval screening was performed at two residential wells, JS-37 and JS-38 in July 2004 
(Parsons, 2005).  Borehole geophysics, including an optical televiewer, a natural gamma probe, a 
fluid resistivity/temperature probe, and a heat pulse flow meter, were used to identify 
transmissive intervals and intervals with the potential to carry VOCs into each well.  Flow, fluid 
resistivity, and temperature measurements were collected both during static conditions (to 
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identify intervals providing the greatest yield to the well) and while pumping (to verify the 
highest yielding intervals under residential well pumping conditions). 

Based on the interval screening results, there appeared to be multiple transmissive zones 
present in the vicinity of the residential wells.  At well JS-37, four intervals were identified that 
contributed significant flow to the well.  At well JS-38, two such zones were identified. 

The uppermost transmissive zone in JS-37 may correlate with the Swan Creek sandstone.  
This interval is likely to be present in the cased portion of well JS-38.  Analytical data collected 
during the interval screening indicated the presence of higher PCE, TCE and cis-1,2 DCE levels 
in well JS-37 compared to well JS-38.  PCE concentrations under static conditions are higher in 
the shallow samples in well JS-37.  This well had a downward flow of just under 0.2 gpm in the 
borehole under static conditions. 

Concentrations of PCE varied little with depth in well JS-38, under both static and 
stressed conditions.  This well was observed to have a downward flow of approximately 0.5 gpm 
in the borehole under static conditions.  Based on reports of the conditions in which the well 
casing was grouted in place, it is possible that the seal between the casing of well JS-38 and the 
borehole is ineffective.  The high flows that were observed immediately beneath the bottom of 
the casing reinforced this concern.  Based on these findings, a liner was installed in JS-38 to seal 
off water from the portion of the borehole above the packer, including the water entering the 
well from around the casing. The downward flow of PCE in this well is the likely source of PCE 
in the well for the adjacent home, JS-52.  JS-52 was lined shortly after it was installed and is 
believed to have an effective seal that prevents water from shallow depths from entering the 
well. 

3.1.5.2 Monitoring Wells 

Between September and November 2004, a total of eight monitoring wells were installed 
south of OU2 at the MW 1 (northern) and MW 2 (southern) locations.  These wells were 
sampled during drilling to provide information on the extent and magnitude of impacted 
groundwater, and to screen and case wells at appropriate depths.   

During the first round of monitoring well sampling, conducted in December 2004, VOCs 
were only detected in the shallowest wells in each well cluster.  A second round of sampling was 
conducted in February 2005 to verify these results.  The data were compiled and submitted to 
USEPA in the Draft Residential Well Investigation Report (Parsons April 2005).  The results 
from the second round of sampling showed that impacts above EPA MCLs in groundwater in the 
vicinity of well nest MW 1 were limited to the interface between the overburden and the bedrock 
(MW 1S).  Impacts in groundwater below MCLs were encountered at depths of 49 to 75 feet in 
MW 1T1 (1 µg/L of PCE detected on February 2, 2005; the analytes were below detection limits 
on December 16, 2004).  Monitoring well MW 1SW, which was cased through the zone 
encompassing the overburden/bedrock interface and the next transmissive zone (49 to 75 feet 
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bgs), and was installed as open hole in a deeper transmissive zone (Swan Creek Sandstone), was 
not impacted.   

Monitoring well MW-2S, which is screened across the overburden-bedrock interface 
contained PCE at estimated concentrations less than the practical quantitation limit of 1 µg/L 
during both sampling events. 

3.2 Parsons Investigation Activities (2007 – 2009) 

 
A characterization investigation was conducted from September 2007 through September 

2009.  The characterization consisted of five primary tasks: 

• Task 1 – Soil Investigation 

• Task 2 – Groundwater Investigation  

• Task 3 – DNAPL Investigation 

• Task 4 – Sewer Investigation 

• Task 5 – Sediment and Surface Water Investigation 

 In addition, a separate soil gas investigation was conducted for a nearby school in 
September 2009.  Each of these investigations is discussed in detail in Section 3 of the RI Report 
and summarized in the following subsections. 

3.2.1 Soil Investigation (Task 1) 

The goal of the soil investigation was to determine the extent and magnitude of COPCs in 
soil in the vicinity of the Former Kellwood Facility.  To achieve this objective a sampling grid 
was surveyed in over the landfarm area, the loading dock of the Former Kellwood Facility, and 
the area to the southwest of the landfarm area.  Borings were advanced and multiple samples 
were collected at 37 different grid locations between September 10 and 13, 2007.  Typically, two 
soil samples were collected for analysis from each boring:  one surface soil (0 to 6 inches bgs) 
sample and a second at a depth interval where PID field screening indicated the highest level of 
constituents.  A total of 81 samples were collected for analysis, including 8 field duplicates 
(Figure 3.1a).   

A summary of analytical results are presented in Appendix J of the RI/FS report.  A 
summary of the data used specifically for the risk assessment is provided in Appendix A.  PCE 
was detected in 41 of the samples.  PCE breakdown products, specifically TCE and 1,2-DCE 
(total), were detected in 11 samples.  Five samples were analyzed for SVOCs, pesticides/PCBs 
and selected metals in addition to VOCs.   

As part of the soil investigation, four Shelby tube geotechnical samples were also 
collected; one each at grid locations B2, E2, P6, and R6.  The samples were analyzed for total 
organic carbon, total porosity, water content, and bulk density. 
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3.2.2 Groundwater Investigation (Task 2) 

 The goal of the groundwater investigation at OU2 of the Riverfront Superfund Site, along 
with data gathered from OU6, was to determine the horizontal and vertical extent and magnitude 
of PCE concentrations in groundwater and to determine the geologic, hydrologic, and 
geochemical factors that affect the distribution and migration of PCE in the subsurface.  The 
groundwater investigation task at OU2 and OU6 was divided into seven components, or 
subtasks:  interval screening, direct-push sampling, residential well sampling, monitoring well 
installation and sampling, site-wide groundwater sampling, aquifer testing, and surveying 
(Figure 3.1b).  The major subtasks associated with the risk assessment are described below. 
 
 Direct Push Borings – A total of eighteen direct push borings were advanced to evaluate 
the presence of PCE in water in the overburden as well as to determine the depth to bedrock 
profile in the area of the south end of the industrial park and adjoining property to the west.  
Twelve borings were advanced along a generally east-west line.  Two jogs in the line were 
required in order to obtain access from the City of New Haven (for the industrial park property) 
and the New Haven School District (for the west end of the transect).  Depth to bedrock in the 
eastern two borings was generally shallow, combined with a relatively higher land surface 
elevation.  Depth to bedrock in the five borings of the east-west transect that extend to the west 
edge of the industrial park was greater than 25 feet.  The western end of the transect had shallow 
depths to bedrock.  Depth to bedrock on the north-south transect varied relatively little.  The 
greatest depth to bedrock was at CSN6, which was at a higher land surface than the other borings 
of the north-south transect.  Because the direct push data were collected to evaluate the 
presence/absence of PCE in the overburden and determine depth to bedrock, the data were not 
used for risk assessment purposes. 
 
 Residential Well Sampling – Prior to the start of the OU2 RI, the USEPA and USGS had 
begun sampling of selected residential drinking water wells located south of OU2 in the area 
now known as OU6.  As part of the groundwater investigation portion of this RI, another round 
of sampling was conducted at these wells, as seen on Figure 3.1b.  The residential wells included 
(based on homeowner consent) were: 
 
JS-07 JS-27 JS-41 JS-51 
JS-10 JS-29 JS-42 JS-52* 
JS-11 JS-33 JS-43 DM-21 
JS-12 JS-36 JS-44 PA-53 
JS-14* JS-37 JS-45 PA-55* 
JS-15 JS-38* JS-47 MW-13 
JS-20 JS-39 JS-50 MW-2R 
JS-25 JS-40   
 
Wells denoted with an asterisk (*) are located at residences that are sampled on a quarterly basis 
as part of the OU6 Quarterly Groundwater Monitoring Program.  The sampling took place 
between March, 2008 and May, 2008. 
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 Site-Wide Groundwater Sampling – The following wells were sampled in accordance to 
the Work Plan (newly installed wells are listed with an asterisk*): 
 

• MW1 cluster (MW-1S, MW-1T1, MW-1SW, MW-1UB*) 
• MW2 cluster (MW-2S, MW-2SW, MW-2T2, MW-2T3, MW-2R) 
• MW4* (MW4A, MW-4B, MW-4BS, MW4) (installed by the USGS) 
• MW-5UB* 
• MW6 cluster* (MW-6US, MW-6SW, MW-6R) 
• MW7 cluster* (MW-7US, MW-7SW) 
• MW8* 
• MW9 cluster* (MW-9US, MW-9SW, MW-9R) 
• MW10-UB* 
• MW11* (installed by the USGS) 
• MW12* (installed by the USGS) 
• MW13 
• MW-14US* 
• MW-101 
• MW-102 
• MW-103 
• BW-20 
• BW-21 
• BW-21A 
• BW-22 
 

In addition to the monitoring wells listed above, five sentinel wells were chosen from local 
residences.  These five wells were:  JS-15, JS-20, JS-39, JS-40, and PA-53.  Also, the former 
industrial well at Beaver Brand Hats (JS-25) was sampled. 
 

3.2.3 DNAPL Investigation (Task 3) 

 The DNAPL investigation consisted of installing core holes into the upper portion of the 
bedrock in the area where the disposal of PCE occurred.  A grid on 30-foot centers was 
established across the open lot north of the Former Kellwood Facility and extending to the west 
and northwest of the Former Kellwood Facility.  Core holes were drilled at selected nodes of the 
grid and FLUTe liners were then placed in the borehole.  The FLUTe liners have a treated 
surface that produces a stain when it comes into contact with free-phase hydrocarbons.  The 
FLUTe liner was left in the borehole a minimum of two hours to allow the reactive liner to 
interact with potential NAPL.  The liner was then removed from the borehole and was turned 
right-side out and examined for stains indicating the presence of NAPL.  Where NAPL was 
indicated, the liner was laid out adjacent to the core along with a measuring tape and 
photographed for documentation.  Because the DNAPL investigation was conducted to evaluate 
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the presence/absence of DNAPL, the results of these investigation activities were not included in 
this risk assessment evaluation.   
 

3.2.4 Sewer Investigation (Task 4) 

 Sewer water and sewer sediment samples were collected from several manholes and lift 
stations to evaluate the presence of PCE and its breakdown products in these media.  Sediment 
was not present in MH-156 or in MH-405.  Seven sewer water samples and five sewer sediment 
samples were analyzed.  PCE was detected in three of the seven sewer water samples.  TCE, 1,2-
DCE, and vinyl chloride were not found at detectable concentrations in the sewer water samples.  
PCE was detected in two of the sewer sediment samples.  The other three sewer sediment 
samples did not contain PCE at a detectable concentration.  None of the samples contained 
detectable concentrations of TCE, 1,2-DCE, or vinyl chloride.   
 
 Three soil borings were advanced along the sewer segment at the south end of Maupin 
Avenue.  Four soil borings were advanced along the sewer segment along Miller Street from 
Maiden Lane northward.  Four soil borings were advanced along the sewer segment paralleling 
Maupin Avenue north of Mary Hammack Street.  A total of 32 soil samples were analyzed from 
the 18 borings (Figure 3.1c).  None of the samples contained PCE, TCE, 1,2-DCE, or vinyl 
chloride at detectable concentrations; however, a few VOCs were detected at low concentrations.   
 
 Because the sewer water and sediment in the manholes were removed shortly after the 
samples were collected, only the soil data adjacent to the sewer lines were evaluated in this risk 
assessment. 

3.2.5 Sediment and Surface Water Investigation (Task 5) 

 Sediment and surface water samples were collected from 13 locations (Figure 3.1c).  
USGS collected surface water samples from four locations, access to three of which Parsons had 
been denied access to.  The fourth sample was collected from SW-08.  The USGS transferred the 
samples to Parsons for analysis.  Samples SW8U1, SW8U2 and SW8U3 were collected upstream 
of SW-08 to refine upstream concentrations in the tributary identified as 600.  The surface water 
samples were collected during periods of low flow to minimize the potential for dilution of 
concentrations due to runoff.  Attempts to measure the streamflow using a flowmeter were 
unsuccessful due to the low velocity and the small depth of water in the low flow conditions.  
The flow velocity was estimated by timing the movement of a leaf on the water through a 
distance measured with a tape.  Estimates of the water depth and width were also made with a 
measuring tape.   PCE was detected in 5 of the 17 samples.  TCE was detected in three 
samples.  1,2-DCE was detected in two samples.  Samples were collected from SW-08 on three 
different occasions.  The concentration of PCE at SW-08 ranged from 14 ug/L to non-detect. 
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3.2.6 Soil Gas Investigation 

 Five soil gas samples were collected from near New Haven High School east of OU2 
(Figure 3.15).  Samples were collected September 2009 and analyzed for VOCs.  PCE was the 
only VOC detected and it was detected in one sample at a concentration of 200 ug/m3. 

3.3 Data Evaluation and Data Usability for the Risk Assessment 

The next step of the risk assessment is to evaluate the available data to determine if these 
data are of sufficient quality for inclusion in the risk assessment.       

Table 1 in Appendix A summarizes the data collected at the site and the 
inclusion/exclusion rationales for the risk assessment.  Analytical data from samples collected 
from soil, groundwater, surface water, and sediment in site investigations between 2001 and 
2009 were used.  Sample analyses included VOCs, SVOCs, metals, pesticides and PCBs.     

The usability of analytical data was evaluated for compliance with the data quality 
objectives (DQOs) set forth in the various work plans developed for the site.  The quality and 
integrity of samples collected during site-wide investigation activities were monitored by the 
collection of quality assurance/quality control (QA/QC) samples including matrix spike/matrix 
spike duplicates (MS/MSD) and field duplicates, routine preparation of various QA/QC blanks, 
equipment calibration documentation, and equipment decontamination documentation.  Upon 
receipt from the laboratory, an internal review of the analytical data was completed to ensure that 
laboratory QA/QC procedures were maintained.  For the data collected by Parsons in support of 
the RI investigation, the data were validated in accordance with the approved QAPP with the 
exception of the following: 

• The 34 groundwater samples collected during the monitoring well installation 
were used for field screening purposes only and were not included in the risk 
assessment evaluation.  As such, the associated data were not validated. 

• The 4 groundwater sample results for JS-14, JS-36, JS-38, and JS-52 from the 
third quarter 2009 residential well sampling as a part of the 2002 AOC were not 
validated.  

The 2007 – 2009 data validation reports are presented in Appendix H and the validated 
analytical results are presented in Appendix I of the RI (Parsons, 2010). 

Blank contamination is evaluated based on the results of the field and laboratory blank 
data.  Typically, common laboratory chemicals (such as acetone) are eliminated if detected 
concentrations are within ten times the associated blank concentrations (USEPA, 1989).  All 
other chemicals are eliminated if detected concentrations are within five times blank 
concentrations (USEPA, 1989).  In addition, sample quantitation limits (SQLs) must be 
sufficiently low such that chemicals can be detected at levels of potential concern.  Data were 
reviewed to determine if SQL are sufficiently low.  Analytes not detected (“U”-qualified) in any 
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sample of a given matrix were excluded from the risk assessment data set for that matrix.  Values 
reported as estimated ("J" qualified) were included in the risk assessment data sets and used the 
same way as positive data that do not have this qualifier.  As a conservative approach, data with 
other estimated qualifiers (e.g. “E” and “B”) were included in the risk assessment data set and 
used the same way as positive data that do not have the qualifier.  When two or more values are 
available for a given sample/location/date (e.g., duplicates or replicates), the maximum of the 
values were used since there were several instances where agreement between the field sample 
and the field duplicate did not meet site-specific data quality objectives (e.g., PCE and TCE in 
soil at P16). 

3.4 Identification of Chemicals of Potential Concern (COPCS) 

Although the presence of many chemicals may be identified in the environmental 
samples collected during site investigative activities, the risk assessment is typically driven by a 
few chemicals and exposure pathways.  In order to streamline the process and focus efforts on 
important issues, several methods have been developed by the regulatory agencies and the 
scientific community for the identification of chemicals and pathways that contribute 
significantly to the total risks posed by a site.  A risk-based screening approach was used for the 
selection of COPCs to be further evaluated in the detailed risk assessment.  This approach is 
based on USEPA-developed methodology and follows standard risk assessment procedures.   

The maximum concentration of a chemical was compared with chemical- and medium-
specific risk-based screening concentrations (RBSCs).  The RBSCs are defined as concentrations 
that are not expected to result in any adverse impact based on exposure conditions that serve as 
the basis for the calculation.  A chemical was selected as a COPC if its maximum concentration 
exceeded the RBSC.  To ensure a cumulative cancer risk of 10-6 or less, and a hazard level of 1.0 
or less, Regional Screening Levels (RSLs) (USEPA, 2009) were adopted as the RBSCs and used 
for the comparison.  If the maximum concentration of a chemical detected, for any specific 
media, exceeds or is equal to the RSL concentration that is equivalent to a 10-6 cancer risk, or 
exceeds or is equal to the RSL concentration that is equivalent to a hazard quotient of 0.1, the 
chemical is considered a COPC.  National Ambient Water Quality Criteria (AWQC) or Missouri 
surface water criteria (10 CSR 20-7.031) for a non-drinking water human receptor were also 
used as RBSCs to further select COPCs when available for surface water.  Maximum 
contaminant levels (MCLs) were not used as RBSCs to further select COPCs.  MCLs will be 
used as the criteria to meet federal ARARs for the groundwater pathway.  However, many MCLs 
are technology based and not risk based, which is why MCLs cannot be used as the sole basis for 
clean-up of groundwater.  Background levels are not used for COPC screening because site-
specific background levels are not available.  Comparison to regional background information is 
discussed in the uncertainty section because it is important to determine site-related impacts.  For 
chemicals without RSLs, surrogate compounds were used based on toxicological and structural 
similarities.  For example, fluoranthene is used for benzo(g,h,i)perylene, and anthracene is used 
for phenanthrene.   
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For the indoor air exposure pathways, VOCs were defined as all compounds with 
Henry’s Law Constants greater than 1E-05 atm-L/mol-K and molecular weights less than 200 
g/mol.  The maximum detected concentrations of the VOCs in soil and groundwater were then 
input into the EPA Johnson and Ettinger screening models (SL-SCREEN and GW-SCREEN, 
version 3.1; 02/04) to obtain the indoor air concentrations.  The estimated indoor air 
concentrations (infinite source building concentrations) were then compared to ambient air RSLs 
to select COPCs for the indoor air exposure pathways.  The indoor air screening models are 
included in Appendix B. 

Listed below are the RBSCs that were used for the identification of COPCs that were 
further evaluated in the risk assessment.  

For Constituents in Soils 

• The RSLs calculated for soils under a residential scenario were adopted as RBSCs for 
selecting COPCs in surface (<3 feet) and subsurface (0-10 feet) soil samples.  A 
cutoff of 3 feet was chosen in accordance with Missouri risk-based corrective action 
rules definition of surface soil (MDNR, March 2009).  If the maximum concentration 
of a chemical detected exceeds the RSLs, the chemical is considered a COPC.   RSLs 
for a cancer endpoint of 1 x 10-6 and a non-cancer endpoint of 0.1 were utilized for 
both surface and subsurface soils. 

For Constituents in Groundwater  

• The RSLs calculated for tap water were adopted as RBSCs for selecting COPCs in 
groundwater samples.  If the maximum concentration of a chemical detected exceeds 
the RSLs, the chemical is considered a COPC.  RBSCs for a cancer endpoint of 1 x 
10-6 and a non-cancer endpoint of 0.1 were utilized.   

For Constituents in Surface Water and Sediments 

• The RSLs calculated for soils under a residential scenario and tap water were adopted 
as RBSCs for selecting COPCs in surface water and sediment samples.  If the 
maximum concentration of a chemical detected exceeds the RSLs, the chemical is 
considered a COPC.  RBSCs for a cancer endpoint of 1 x 10-6 and a non-cancer 
endpoint of 0.1 were utilized.  In addition, AWQCs or Missouri surface water Criteria 
for a non-drinking water human receptor were used as additional screening criteria to 
determine surface water COPCs when they are more conservative or RSLs are not 
available.  Chemicals were eliminated from further consideration if the maximum 
concentrations of these COPCs were below the surface water screening criteria. 

Frequency of detection, range of detected concentrations, average of detected 
concentrations, and RBSCs for soils, groundwater, surface water and sediments are summarized 
in Tables 1 through 9.  The sample locations are presented on Figures 3.1a through c and 3.15.    
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Tables 1, 2 and 3 summarize the chemicals detected in soil and the rationale for selecting 
COPCs.  A total of seven VOCs, nine SVOCs, one PCB, seven pesticides and eight metals were 
detected in soils at a depth less than 3 feet (Table 1).  Using the risk-based screening approach, 
one VOC (PCE), one SVOC (benzo(a)pyrene), and one metal (arsenic) were selected as COPCs 
in soils at a depth less than 3 feet.     

A total of seven VOCs, nine SVOCs, one PCB, seven pesticides, and nine metals were 
detected in soils at depths 0 – 10 feet (Table 2a).  Using the risk-based screening approach, one 
VOC (PCE), one SVOC (benzo(a)pyrene), and one metal (arsenic) were selected COPCs in soils 
at depths of 0 – 10 feet.  In addition, off-site subsurface soils (0 – 15 feet) were also evaluated 
adjacent to sewer lines near the facility.  Three VOCs (acetone, carbon disulfide and methyl 
ketone) were detected in the off-site soils near the sewer lines.  Using the risk-based screening 
approach, no COPCs were identified in these off-site soils adjacent to the sewer lines (Table 2b). 

For indoor air, COPCs in soils 0 – 10 feet were used as there were no detections below a 
depth of 10 feet.  One VOC (PCE) was identified as a COPC in soils for the indoor air exposure 
pathway (Table 3).     

  Tables 4, 5, and 6a and 6b summarize the chemicals detected in groundwater and the 
rationale for selecting COPCs.  A total of five VOCs, five SVOCs, and three metals were 
detected in shallow (upper sand/upper bedrock) groundwater (Table 4).  Using the risk-based 
screening approach, four VOCs (1,2-dichloroethene, methylene chloride, PCE, and TCE) and 
one SVOC (naphthalene) were selected as COPCs in shallow groundwater (Table 4).   

A total of six VOCs (acetone, methyl ethyl ketone, methylene chloride, PCE, TCE, and 
vinyl chloride) were detected in deep (Swan Creek/Lower Jefferson City/Roubidoux) 
groundwater (Table 5).  Using the risk-based screening approach, four VOCs (methylene 
chloride, PCE, TCE and vinyl chloride) were selected as COPCs in deep groundwater (Table 5).  
Note that a quantitative evaluation of the upper bedrock and upper sand aquifers was not 
conducted since these units are unlikely to have potable use.  The upper sandstone is less than 80 
feet deep in the impacted area, and there is a minimum casing length of 80 feet specified for 
Sensitive Area A [10 CSR 232-3.100 (1)(A)], which includes the Site.  In addition, while the 
aquifer may yield enough water to meet the standard of ¼ gallon per minute, due to the short 
water column that a well would have, the well would not have enough storage capacity, and thus 
would not meet the yield on a “sustained basis.”  Likewise, although the Swan Creek formation 
is deeper and would have a modest storage in the well bore, a typical domestic well pump would 
run the well dry within 10 minutes of pumping, and then require approximately one hour to 
recharge before pumping again.  Thus, the sustained basis criteria would not be met and these 
aquifers were not quantitatively evaluated in this risk assessment for a drinking water scenario. 

Four VOC compounds (1,2-dichloroethene-total, methylene chloride, PCE, and 
trichloroethene) and two SVOCs (2-methylnaphthalene and naphthalene) were evaluated as 
COPCs in shallow groundwater for the indoor air exposure pathway (Table 6a).  Using the risk 
based approach, one COPC, PCE, was identified for the groundwater to indoor air pathway using 
the Johnson and Ettinger model to estimate screening concentrations of VOCs in indoor air.  The 
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indoor air pathway was also evaluated for the shallow groundwater for the residents in OU6.  
Using the maximum detected groundwater concentration in the wells south of OU2 and within 
OU6, an indoor air concentration was calculated using the Johnson and Ettinger model and one 
COPC, PCE, was identified for the groundwater to indoor air pathway for residents in OU6 
(Table 6b).   

In addition, five soil gas vapor samples were collected near neighboring New Haven 
High School.  One VOC, PCE, was detected in one soil gas sample but the concentration was 
below applicable screening levels.  Results are presented in Appendix C and on Table 6c. 

In addition to the above groundwater samples, residential wells were sampled as part of 
the investigation for OU6 and four select residential wells are sampled as part of a quarterly 
monitoring program.  A total of eight VOCs (Table 7) have been detected in the groundwater 
wells of nearby residents prior to treatment in 2008 and 2009 (Appendix A).  Using the risk-
based screening approach, two VOCs, PCE and TCE, were identified as COPCs in the residential 
wells (Table 7).     

Table 8 summarizes the chemicals detected in surface water and the rationale for 
selecting COPCs.  A total of eight VOCs (benzene, cis-1,2-dichloroethene, trans-1,2-
dichloroethene, methylene chloride, PCE, trichloroethene, trichlorofluoromethane and vinyl 
chloride), six SVOCs (4-bromophenyl phenyl ether, benzo(a)anthracene, benzo(b)fluoranthene, 
chrysene, hexachlorobenzene, and pyrene), one pesticide (Endosulfan II), and one metal 
(barium) were detected in surface water.  The SVOCs were all detected near the detection limit 
and were not detected in the duplicate sample that was also collected.  Using the risk-based 
screening approach, methylene chloride, PCE, trichloroethene, vinyl chloride, 4-bromophenyl 
phenyl ether, benzo(a)anthracene, benzo(b)fluoranthene, chrysene and hexachlorobenzene, were 
identified as COPCs in surface water.   

Table 9 summarizes the chemicals detected in sediment and the rationale for selecting 
COPCs.  A total of four VOCs (acetone, chloroethane, chloromethane and PCE), eleven SVOCs 
(3,3’-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, dibenz(ah)anthracene, fluoranthene, 
indeno(123-cd)pyrene, and pyrene), six pesticides  (4,4’-DDD, 4,4’-DDT, Endosulfan Sulfate, 
Endrin aldehyde, Endrin ketone, and methoxychlor) and eight metals (arsenic, barium, cadmium, 
chromium, lead, selenium, silver and zinc) were detected in sediment samples.  Using the risk-
based screening approach, one SVOC (benzo(a)pyrene) and one metal (arsenic) were selected as 
COPCs in sediments.    

3.5 Physical and Chemical Properties of the COPCs 

The physical and chemical properties of the COPCs influence the environmental fate and 
transport in conjunction with the environmental transformation processes affecting them and the 
characteristics of the environment.  The physical and chemical characteristics of the COPCs are 
presented in Table 10.  For the chemical 4-bromophenyl phenyl ether, which was detected in one 
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sediment sample, there are little data available; therefore, this compound was not evaluated 
quantitatively in this risk assessment.  
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4.0 EXPOSURE ASSESSMENT 

The exposure assessment is typically performed to estimate the type and magnitude of 
exposures to the COPCs that are present at or migrating from sites included in the risk 
assessment.  The results of the exposure assessment will be integrated with chemical-specific 
toxicity information (described in Section 5) in order to characterize human health risks 
potentially associated with these sites (described in Section 6).  This section summarizes the 
exposure assumptions that will be used in the human health risk assessment. 

The purpose of the exposure assessment is to identify the exposure pathways through 
which a receptor may potentially be exposed to constituents originating at a site.  Typically, this 
involves projecting concentrations along actual or hypothetical pathways between sources and 
receptors.   

4.1 Conceptual Site Model 

The Conceptual Site Model (Figure 4) illustrates the exposure pathways that identify the 
focus of the risk assessment.  Exposure pathways describe the movement of chemicals from 
sources (e.g., chemicals in soil or surface water) to exposure points, where receptors (i.e., 
potentially exposed populations) may come in contact with the chemicals.  An exposure pathway 
is typically defined by the following elements (USEPA, 1989): 

• A source and mechanism of constituent release to the environment; 

• An environmental transport medium (e.g., soil, water) for the released constituents; 

• A point of potential contact with the contaminated medium (i.e., point of exposure); 
and  

• An exposure route (e.g., inhalation, ingestion, dermal contact) at the point of 
exposure. 

An exposure pathway is considered complete only if all four components are present.  In 
conducting the risk assessment, only complete exposure pathways were evaluated quantitatively.   

Described below is a conceptual site model developed for the site. 

4.1.1 Known and Suspected Sources of COPCs and Release Mechanisms 

Based on the history of the site and the results of site investigations, the primary source 
of COPCs are solvents due to historical operation.  Primary release mechanisms may include 
direct release, leaching, erosion, and precipitation associated runoff.  Surface and subsurface 
soils and groundwater that have been impacted may act as secondary sources of COPCs through 
mechanisms such as leaching of chemicals from soils, surface runoff, groundwater recharge to 
surface water and wind and mechanical erosion of chemicals in soils.  The secondary sources of 
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COPCs are impacted soil and groundwater migration to surface water and sediments and 
potential off-site residential drinking water wells.   

4.1.2 Retention or Transport Media 

The media directly impacted are soil and groundwater.  Dust is considered a potential 
transport medium, because COPCs in soil may become entrained in fugitive dust.  Surface runoff 
is considered a transport medium because precipitation from storm events may have generated 
episodic overland flow and carried COPCs away from the impacted areas. Groundwater is a 
transport medium of concern for COPCs where discharge to surface water bodies adjacent to the 
site.  

4.1.3 Transport Pathways 

Release mechanisms and transport pathways were evaluated on a media-by-media basis.  
Listed below are potential cross-media transfer mechanisms of COPCs: 

• COPCs in subsurface soil leaching into groundwater underlying the site.   

• COPCs in surface soil migrating to surface water and sediment adjacent to the site 
through surface runoff. 

• COPCs in groundwater transport to surface water and sediment through groundwater 
recharge. 

• COPCs in soil and groundwater transport to the atmosphere via volatilization or 
fugitive dust emission. 

• COPCs in soil and groundwater transport to indoor air via vapor migration. 

4.1.4 Exposure Route and Exposure Point 

The impacted media are soil, groundwater, surface water and sediments.  An exposure 
route is the means by which the contaminant actually contacts the body.  Exposure routes include 
incidental ingestion and dermal contact with soils, inhalation of volatiles from soil and 
groundwater, inhalation of dust generated from soil and dermal contact with sediments and 
surface water.     

Exposure points are defined as the points at which a receptor is likely to come in contact 
with a chemical of concern.  For incidental ingestion and dermal contact, the exposure point is 
the impacted area.  For inhalation, the exposure point is ambient air, or air in an enclosed space. 

4.1.5 Receptors and Exposure Scenarios 

The potential for exposure is analyzed from two perspectives: examination of current 
land use and consideration of potential future land use.  Commercial workers, construction 
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workers, and site trespassers are the current on-site human receptors for OU2.  The anticipated 
future land use for OU2 should remain the same as the current land use based on the historical 
use and the zoning of the site and surrounding properties.  However, a residential future use 
scenario for OU2 is also evaluated as a “no action” alternative when evaluating mitigation of 
potential exposures.  OU6 is currently used for residential use and that use is unlikely to change 
in the future, thus, residents were the only receptors evaluated for OU6. 

Based on current and potential future land use conditions, the known or potential on-site 
human receptors may include the following: 

 
Human 

Receptors 
Current  

Use 
Potential  

Future Use 
Routine 

Commercial/Industrial 
Workers 

Yes Potential 

Construction Workers No Potential 
Trespassers Potential Potential 
Residents No – On-site 

Yes – Off-site 
Potential 

 

The potential exposure to surface water and sediment were evaluated as part of the 
trespasser scenario.   

Presented below is an overview of populations of potential concern selected for further 
evaluation in the Human Health Risk Assessment (HHRA): 

• Current Land Use Scenario: Commercial/Industrial Workers 

The site is currently a manufacturing facility with limited access.  
Commercial/industrial workers and potential site trespassers are the receptors under 
the current scenario.  Because the commercial/industrial worker and site trespassers 
are the same for both the current and potential future scenarios, the risk to future 
scenarios was quantified since more conservative assumptions were used in the 
calculations of the risk for future receptors.  These conservative assumptions included 
accounting for soils beneath buildings, which are currently inaccessible, higher 
exposure frequencies and durations.      

• Industrial/Commercial Future Land Use Scenario:  Industrial, and Construction 
Workers and Site Trespassers 

Commercial and construction workers are potential future receptors because 
commercial land use is a potential future use and construction activities could take 
place.  Additionally, trespassers are potential future receptors. 
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• Residential Future Land Use Scenario:  Residents 

Although the reasonable future use of OU2 is industrial, a potential future residential 
scenario for all of OU2/OU6 is also evaluated under a potential “no remedial” action 
alternative analysis.  Under this scenario, residents (adults and children) are the 
potential future receptors.  Residents were conservatively assumed to be exposed to 
subsurface soils in the event that future re-grading of soils is conducted. 

4.1.6 Potential Exposure Pathways 

The potentially complete exposure pathways are summarized in the conceptual site model 
for the current and future exposure scenarios (Figure 4).  The potential complete exposure 
pathways evaluated in this risk assessment are listed in Table 11.  As shown in Table 11, the 
completed exposure pathways include the following: 

For a current/future juvenile trespasser, incidental ingestion, inhalation and dermal 
contact with COPCs in the surface soil (0-3’), incidental ingestion, inhalation and dermal contact 
with sediment, inhalation of volatiles from shallow groundwater, and incidental ingestion and 
dermal contact with surface water during wading are potentially complete exposure pathways. 

For a current/future industrial outdoor worker, incidental ingestion, inhalation and dermal 
contact with COPCs in the surface soil (0-3’), and inhalation of COPCs in ambient air volatilized 
from impacted groundwater are potentially complete exposure pathways. 

For a current/future industrial indoor worker, incidental ingestion of indoor dust derived 
from outside soil, inhalation of COPCs in soil and groundwater volatilized from impacted soil 
and groundwater are potentially complete exposure pathways. 

For a future construction worker, incidental ingestion, inhalation and dermal contact with 
COPCs in the mixed soil, and inhalation of COPCs in ambient air volatilized from impacted 
groundwater are potentially complete exposure pathways. 

For current (OU6 only) and future (OU2 and OU6) residents (adult and child), incidental 
ingestion, inhalation and dermal contact with COPCs in the mixed soil, inhalation of COPCs in 
soil volatilized to indoor air, and inhalation of COPCs in indoor and ambient air volatilized from 
impacted groundwater are potentially complete exposure pathways. 

For a current/future residential groundwater user (adult and child), ingestion, inhalation 
and dermal contact with COPCs in groundwater during showering are potentially complete 
exposure pathways. 

The incomplete exposure pathways and rationales under current scenario include the 
groundwater ingestion, and inhalation and dermal contact during shower exposure pathways 
because drinking water wells have not been identified at OU2.  Groundwater ingestion, 
inhalation and dermal contact pathways for OU6 are also currently incomplete due to the 
treatment systems that have been installed; however, this pathway may be complete in the future 
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should the treatment systems be removed or become inoperable.  These pathways were not 
further investigated in this risk assessment since the groundwater drinking pathway was already 
identified as a pathway of concern (Table 7) and current and future risks have been addressed 
through the installation of remediation systems.  However, to evaluate the potential exposure to 
soil vapor by residents in OU6, additional soil vapor sampling will be conducted as described in 
Soil Vapor Sampling Addendum (Parsons, May 2010).  Ingestion of fish is not complete 
pathway because the nearby surface water bodies are too small to be considered fishable waters.   

4.2 Quantification of Exposure Point Concentrations and Chemical Intakes 

The COPCs and the exposure point concentrations (EPCs) used in the risk assessment are 
summarized in Tables 12.1, 12.2, 12.3, 12.4, 12.5 and 12.6 for clarity.  Table 12.1 presents the 
exposure point concentrations for shallow groundwater for ambient air.  Table 12.2 presents the 
exposure point concentrations for deep groundwater used for tap water.  Table 12.3 presents the 
exposure point concentrations for soil.  Table 12.4 presents the exposure point concentrations for 
soil to indoor air.  Table 12.5 presents the exposure point concentrations for sediments.  Table 
12.6 present the exposure point concentrations for surface water.  For the COPCs identified in 
surface water and sediments, the maximum concentrations were used as the EPCs due to limited 
number of samples, except for PCE.  A 95% UCL was calculated using the USEPA ProUCL 
Version 4.00.04 software for PCE since over 90 samples were collected from many tributaries 
within OU6.  Only 60 samples were used to calculate the 95% UCL for PCE in surface water due 
to the lack of detection limits for 32 of the samples.  For groundwater COPCs, the maximum 
detected concentration was used as the EPC.  For the only VOC (PCE) that was identified as a 
COPC in soil, a 95% Upper Confidence Limit (UCL) of the arithmetic mean was calculated 
using the USEPA ProUCL Version 4.00.04 software.  ProUCL recommendations regarding the 
most appropriate UCL to estimate the EPC was followed based on the dataset.  The maximum 
detected concentration of any duplicates was used to calculate the 95% UCL.  95% UCLs were 
not calculated for the other identified COPCs in soil due to the limited number of samples for 
these compounds.  The 95% UCL calculation sheets are included in Appendix D.   

The soil data were separated into near surface soil (<3 feet) (Table 1) and mixed soil (0-
10 feet) (Table 2a) for the direct contact exposure pathways.  Surface soil EPCs (0-3 feet) were 
used for the commercial and trespasser scenarios.  Mixed soil EPCs (0-10’) were used for the 
residential and construction worker scenarios.  Ten feet below ground surface was utilized as the 
mixed soil range since no compounds were detected above detection limits in soil samples 
collected below 10 feet.  Table 13 summarizes the exposure point concentrations associated with 
the two soil intervals.  Typically, surface soil is defined as the top 2 centimeters of soil by 
USEPA (USEPA 1996 and 2002); however, since soil samples were collected in 1 foot intervals 
in accordance with the approved work plans, the state of Missouri’s definition of surface soils 
(Missouri defines surficial soils as being between 0-3 feet) were followed to complete the risk 
assessment in order to have a more robust data set.  For the COPCs identified in sediments and 
surface water, the maximum COPC concentrations detected are used due to the limited number 
of data points.   
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In order to calculate a quantitative risk, exposures are evaluated via a quantitative 
expression of chemical-specific intakes for each potentially completed exposure pathway by 
integration of data gathered in the exposure assessment (i.e., the extent, frequency, and duration 
of exposure for the populations and pathways of concern). 

The potential for human receptors to be exposed to the contaminated media through 
relevant routes of exposure (e.g., inhalation, ingestion and dermal contact) was evaluated.  
Exposure pathways considered not to be applicable, based on site-specific information, were 
excluded from the quantitative evaluation in the baseline risk assessment.  The rationale for the 
elimination of certain exposure pathways was provided in previous sections. 

Described below is the basic equation used to calculate the human intake of COPCs 
(USEPA, 1989): 

 I = C x 
CR x EF x ED

 BW    x 
 1

 AT   

 Where: 

I  =  daily intake (mg of chemical per kg of body weight per day) 

C  =  concentration of COPC (e.g., mg/kg in soil, mg/L in water or 
mg/m3 in air) 

CR  = contact rate; the amount of contaminated medium contacted over 
the exposure period (e.g., mg/day for soil, L/day for water and 
m3/day for air) 

EF  = exposure frequency; describes how often exposure occurs 
(days/year).  

ED    =  exposure duration; describes how long exposure occurs (years). 

BW  = body weight; the average body weight over the exposure period 
(kg). 

AT  = averaging time; period over which exposure is averaged (days). 

Each of the intake variables in the above equation consists of a range of values in the 
literature.  To account for uncertainties associated with parameter values, conservative exposure 
intake scenarios were evaluated in this risk assessment.  The conservative approach is designed 
to estimate daily intakes by receptor populations using default values, which primarily represent 
95th percentile estimates.   

The exposure parameters that were used in the human health risk assessment are 
summarized in Table 14. 
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4.3 Models Used in Exposure Assessment 

Described below are models that were used to determine concentration terms necessary 
for estimating intake of COPCs. 

4.3.1 Models for Estimating Concentrations of Airborne COPCs from Soil 

Concentrations of airborne chemicals from soil were evaluated as volatiles and 
particulates using the following equation (USEPA, 1996): 

Concentration in Air (mg/m3) = Concentration in Soil (mg/kg) x ([1/VF] or [1/PEF])  

where: 

VF = Volatilization factor (m3/kg).  It relates the concentration of a volatilized 
chemical to its concentration in soils. 

PEF = Particulate emission factor (m3/kg).  It relates the concentration of a chemical 
in fugitive dust particles to its concentration in soils.  

For the purpose of the risk assessment, VF and PEF values were derived using the most 
current USEPA model (USEPA, 1996).  Detailed information with respect to the calculation of 
concentrations of airborne chemicals is presented in Appendix E. 

4.3.3 Models for Inhalation of COPCs Volatilized from Soil into Indoor Air 

Indoor air EPCs were estimated from soil concentrations using USEPA’s (2004c) version 
of the Johnson and Ettinger (J&E) model.  This model (USEPA, 2004c) is a one-dimensional 
analytical solution to passive diffusion and convective vapor-transport through the vadose zone, 
and consists of the following two components: 1) diffusion through the unsaturated zone; and 2) 
convective and diffusive transport into the building.  The vapor intrusion models used, SL-
SCREEN and SL-ADV, are designed to evaluate only a single contaminant and only when the 
soil concentration is at or below the soil saturation limit (i.e., a three-phase system).  Using these 
models when a residual phase is present can result in an overestimation of the soil vapor 
concentration and subsequently, the building vapor concentration (EQM, 2000).  Instead, when 
NAPL is present, a residual phase occurs when the sorbed phase, aqueous phase, and vapor 
phase of each chemical have reached saturation in soil and the guidance recommends that the 
NAPL J&E model should be used.  Since additional investigations are planned in the NAPL 
area, further assessment of the indoor air pathway in this area and the applicability of the J&E 
NAPL model will be included as an addendum to this risk assessment.        

4.3.3.1 Diffusion Of Volatiles Through The Unsaturated Zone  

Diffusion through the unsaturated (vadose) zone is estimated based on the following 
equation (USEPA, 2004c): 

)/)('/()/( 233.3233.3 nHDnDD wTSWaa
eff
T θθ +=
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where: 

DT
eff = Total overall effective diffusion coefficient (cm2/s); 

Da = Diffusivity in air (cm2/s); 

θa = Soil air-filled porosity (cm3/cm3); 

n = Soil total porosity (cm3/cm3); 

Dw = Diffusivity in water (cm2/s); 

θw = Soil water-filled porosity (cm3/cm3); and 

H’ts = Henry’s law constant at the system temperature (dimensionless). 

4.3.3.2 Convective and Diffusive Transport  

Under the assumption that mass transfer is steady state, the solution for the attenuation 
coefficient (α) is calculated as (USEPA, 2004c): 

where: 

α = Steady-state attenuation coefficient (unitless); 

DT
eff = Total overall effective diffusion coefficient (cm2/s); 

AB = Area of the enclosed space below grade (cm2); 

Qbuilding = Building ventilation rate (cm3/s); 

LT = Source-building separation (cm); 

Qsoil = Volumetric flow rate of soil gas into the enclosed space (cm3/s); 

Lcrack = Enclosed space foundation or slab thickness (cm); 

Acrack = Area of total cracks (cm2); and 

Dcrack  = Effective diffusion coefficient through the cracks (cm2/s) (assumed equivalent 
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to DT
eff. 

Indoor air concentrations (Cbuilding) of chemicals volatilized from the subsurface soil were 
calculated using the following equation (USEPA, 2004c):  

where: 

 α =  Steady-state attenuation coefficient (unitless); and 

 Csource =  Measured soil-gas concentration at the source (g/cm3-v). 

The electronic spreadsheets that are available for download from the USEPA website 
incorporate the algorithms described above and were used to estimate indoor air concentrations 
and subsequent risks and/or hazards associated with inhalation of chemicals volatilized from 
subsurface soil-gas into indoor air.  

The effective total fluid saturation, soil intrinsic permeability, soil relative air 
permeability, and soil effective vapor permeability parameters are directly related to soil type 
(USEPA, 2004c).  The subsurface geology is primarily silty clay in the top 10 feet.  The silty 
clay soil type was used in the models.   

Each of the intake variables in the above equation consists of a range of values in the 
literature.  To account for uncertainties associated with parameter values, conservative exposure 
intake scenarios were evaluated in this risk assessment.  The conservative approach is designed 
to estimate daily intakes by receptor populations using default values, which primarily represent 
95th percentile estimates.  The exposure parameters that were used in the human health risk 
assessment are summarized in Table 14. 

4.3.4 Models for Estimating Concentration of Groundwater COPC Vapor in 
Ambient Air  

The ASTM model (ASTM, 1998) was used to estimate exposure to VOCs in ambient air 
from groundwater.  Concentrations of groundwater COPC vapor in ambient air were evaluated 
using the following equation: 

Concentration in Air (mg/m3) = Concentration in Water (mg/l) x VFgw, amb 

Where: 

VFgw, amb = Groundwater to air volatilization factor (mg/m3-air/mg/l-water) 

 

sourcebuilding CC ×= α
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Detailed equations are presented in Appendix E. 
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5.0 TOXICITY ASSESSMENT 

The toxicity assessment provides a framework for characterizing the relationship between 
the magnitude of exposure to a COPC and the nature and likelihood of adverse health effects that 
may result from such exposure.  In the risk assessment, chemical toxicity is typically divided 
into two categories:  carcinogenic and noncarcinogenic.  Potential health effects are evaluated 
separately for these two categories, because their toxicity criteria are based on different 
mechanistic assumptions and associated risks are expressed in different units.  This section 
provides an overview of the methodology used to develop a toxicity assessment.  This section 
includes the toxicity information that will be used in the HHRA. 

5.1 Sources of Toxicity Information 

Pertinent toxicological information on COPCs was selected from the following sources, 
in descending order of hierarchy: 

• Integrated Risk Information System (IRIS)  

 IRIS is an USEPA electronic database containing up-to-date health risk and EPA 
regulatory information for numerous chemicals.  IRIS contains only toxicity criteria 
that have been verified by the USEPA Work Groups and, consequently, is considered 
to be the preferred source of toxicity information.  Information on IRIS always 
supersedes all other sources. 

• EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs)  

The Office of Research and Development/National Center for Environmental 
Assessment/Superfund Health Risk Technical Support Center (STSC) develops 
PPRTVs on a chemical specific basis when requested by EPA’s Superfund program. 

• Other Toxicity Values 

Additional EPA and non-EPA sources of toxicity information.  Priority should be 
given to those sources of information that are the most current, the basis for which is 
transparent and publicly available, and which have been peer reviewed.  The 
additional sources used in the risk assessment include the following sources. 

• The California Environmental Protection Agency (Cal EPA) toxicity values 
(http://www.oehha.ca.gov/risk/chemicalDB//index.asp). 

• The Oak Ridge National Laboratory Risk Assessment Information System 
toxicity values (http://risk/lsd.ornl.gov/index.shtml). 

• The Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk 
Levels (MRLs) (http://www.atsdr.cdc.gov/mrls.html).   
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The toxicity profiles for the COPCs can be found in the Oak Ridge National Laboratory 
Risk Assessment Information System and the ATSDR websites. 

5.2 Methodology for Evaluating Carcinogenic Effects 

For purposes of assessing risks associated with potential carcinogens, the USEPA has 
adopted the science policy position as follows (USEPA, 2005):  “In the absence of sufficiently, 
scientifically justifiable mode of action information, EPA generally takes public health-
protective, default positions regarding the interpretation of toxicologic and epidemiologic 
data...cancer risks are assumed to conform with low dose linearity.”   

Carcinogenic risks associated with a given level of exposure to potential carcinogens are 
typically extrapolated based on slope factors or unit risks.  Slope factors are the upper 95th 
percent confidence limit of the slope of the dose-response curve, expressed in terms of risk per 
unit dose [given in (mg/kg-day)-1].  Unit risks relate the risk of cancer development with the 
concentration of carcinogen in the given medium, expressed as either risk per unit concentration 
in air [given in (µg/m3)-1] or drinking water [given in (µg/L)-1]. 

Current USEPA Superfund guidance for calculating a dermal slope factor is to adjust the 
oral slope factor with an oral absorption factor specific for that chemical.  It should be noted that 
the oral absorption factor used in the calculation refers to absorption of the constituents in the 
species upon which the slope factor is based; i.e., generally not absorption data in humans. 

 The equation for extrapolation of a default dermal slope factor is as follows: 

 Default Dermal Slope Factor [(mg/kg-day)-1] 

 = Oral Slope Factor [(mg/kg-day)-1] 

   ÷ Oral Absorption Factor (%)    

5.3 Methodology for Evaluating Noncarcinogenic Effects 

The USEPA has adopted the science policy position that protective mechanisms (such as 
repair, detoxification, and compensation) must be overcome before the adverse systemic health 
effect is manifested.  Therefore, a range of exposures exists from zero to some finite value that 
can be tolerated by the organism without appreciable risk of expressing adverse effects. 

The approach used by the USEPA to gauge the potential noncarcinogenic effects is to 
identify the upper boundary of the tolerance range (threshold) for each chemical and to derive an 
estimate of the exposure below which adverse health effects are not expected to occur.  Such an 
estimate calculated for the oral route of exposure is an oral reference dose (RfD), and for the 
inhalation route of exposure is an inhalation reference concentration (RfC).  The oral RfD is 
typically expressed as mg chemical per kg body weight per day, and the inhalation RfC is 
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usually expressed in terms of concentration in the air (i.e., mg chemical per m3 of air).  For 
inhalation exposures, current USEPA (1996, 2002a, 2009a) guidance does not recommend 
estimating body weight normalized intakes (i.e., intakes in terms of mg/kg-day) as are used to 
estimate intakes for ingestion and dermal absorption.  Instead, current guidance recommends that 
risks and hazards be estimated from exposure frequency and duration normalized air 
concentrations as shown below: 

HQinhalation     = 
days/year 365ATRfC

ETEDEFCair

××
×××  

where: 
AT = Averaging time (years) 
Cair = COPC concentration in airborne dust or outdoor air (μg/m3) 
ED = Exposure duration (years) 
EF = Exposure frequency (days/year) 
ET = Fraction of day spent at the Facility (unitless) 
HQ = Hazard quotient for each COPC (unitless) 
RfC = inhalation reference concentration (μg/m3) 

 

Currently, two types of oral RfDs/inhalation RfCs are available from the USEPA, 
depending on the length of exposure being evaluated (chronic or subchronic).  Chronic oral 
RfDs/inhalation RfCs are specifically developed to be protective for long-term exposure to a 
compound, and are generally used to evaluate the noncarcinogenic effects associated with 
exposure periods of approximately 10 percent of a human lifetime or more.  Subchronic oral 
RfDs/inhalation RfCs are useful for characterizing potential noncarcinogenic effects associated 
with shorter-term exposures such as for construction workers.  Current guidelines for Superfund 
program risk assessment require that subchronic oral RfDs/inhalation RfCs be used to evaluate 
the potential noncarcinogenic effects of exposure periods that last for more than 30 days up to 
10% of the human lifespan (USEPA, 2009).    As a conservative approach, chronic oral 
RfDs/inhalation RfCs were used to assess noncarcinogenic risks to children. 

Toxicological criteria specifically derived for gauging potential human health concerns 
associated with the dermal route of exposure have not been developed by USEPA.  For purposes 
of the HHRA, default dermal RfD values were extrapolated from oral RfDs, if: 

• Health effects following exposure are not route-specific. 

• Portal-of-entry effects (e.g., dermatitis associated with dermal exposure and 
respiratory effects associated with inhalation exposure) are not the principal effects of 
concern. 

Exposures with the dermal route are generally calculated as absorbed doses, while oral 
RfDs are expressed as administered doses.  Therefore, adjustments are necessary to match the 
dermal exposure estimates with the oral RfDs.  Current USEPA Superfund guidance is to adjust 
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the oral RfD with an oral absorption factor (i.e., percent chemical that is absorbed) in order to 
extrapolate a default dermal RfD, which is expressed in terms of absorbed dose.  It should be 
noted that the oral absorption factor used in the calculation refers to absorption of the 
constituents in the species upon which the reference dose is based; i.e., generally not absorption 
data in humans. 

The equation for extrapolation of a default RfD is as follows: 

 Dermal RfD (absorbed dose in mg/kg-day)  =   

Oral RfD (administered dose in mg/kg-day)  x  Oral Absorption Factor (%)  

5.4 Toxicological Information for COPCs 

The toxicity values for the COPCs are summarized in Tables 15 and 16.  Information 
presented in Tables 15 and 16 includes EPA weight of evidence classification, route-specific 
slope factors for carcinogenic effects, and chronic and subchronic RfD/RfC for noncarcinogenic 
effects.   
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6.0 RISK CHARACTERIZATION 

In risk characterization, information obtained from the exposure and toxicity assessments 
were integrated to characterize the potential risks posed by COPCs selected for the risk 
assessment.  

Risk can be described using two general criteria: the excess lifetime cancer risk for 
chemicals that are thought to be potential human carcinogens and the hazard quotient (HQ) for 
chemicals that cause non-carcinogenic effects.  Current regulatory methodology assumes that 
cancer risks and HQs can be summed across exposure routes for all media to derive a “total site 
risk” (USEPA, 1989).  This section provides the methodology to perform quantitative risk 
estimates for the human receptors identified in previous sections. 

6.1 Excess Lifetime Cancer Risk 

Potential risks for carcinogenic effects are typically estimated by calculating excess 
lifetime cancer risks (CR) as a result of exposure to carcinogens.  Calculation of a CR for an 
exposure pathway involves multiplying the chronic daily intake for each chemical by its upper-
bound cancer slope factor, as described by the following equation (USEPA, 1989): 

CR = CDI × SF                            

where: 

 CR = Cancer risk (unitless) 

 CDI = Chronic daily intake of chemicals (expressed in mg/kg-day);  

 SF = Slope factor [expressed in (mg/kg-day)-1];   

Chemical-specific SF values were used in the calculation, if available; values 
extrapolated from a surrogate were used, if necessary.  

A cancer risk of 1 x 10-6 or less (for carcinogens) indicates that the estimated exposure 
dose is below USEPA-identified acceptable levels for protection against adverse impacts and it 
is unlikely that even sensitive populations will experience adverse health effects.  For known or 
suspected carcinogens, acceptable exposure levels are generally concentration levels that 
represent an excess upper-bound lifetime cancer risk to an individual of between one in ten 
thousand (10-4) and one in a million (10-6).   

6.2 Hazard Quotient 

Potential risks for noncarcinogenic effects are typically estimated by calculating the 
hazard quotient (HQ) for each COPC, using the following equation: 
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HQ =
CDI
RfD

    

where: 

 CDI = Chronic daily intake of chemicals (expressed in mg/kg-day)  

RfD = Reference dose (expressed in mg/kg-day); chemical-specific RfD values 
were used in the calculation if available, values extrapolated from a 
surrogate were used if necessary  

When the HQ for a COPC exceeds unity (one), there may be concern for potential 
noncancer effects for that COPC.  

6.3 Risk for Multiple COPCs 

For clarity, the methodology to be used for characterizing risk associated with exposures 
to multiple chemicals is briefly outlined as follows: 

1. Organize outputs of exposure and toxicity assessments by the duration and route of 
exposure for each population. 

The total upper-bound excess lifetime CRs and the HQs is tabulated separately for each 
COPC. 

2. Quantify total carcinogenic and noncarcinogenic risks for each pathway by summing the 
risks estimated for each COPC. 

 The total upper-bound excess lifetime CR for each pathway is obtained by summing CRs 
calculated for individual COPCs.  For known or suspected carcinogens, exposure levels 
that represent an excess upper-bound lifetime cancer risk to an individual of between 10-4 
and 10-6 are considered to be acceptable by the USEPA. 

 The sum of the HQs of all COPCs under consideration is termed the hazard index (HI).  
The HI is a useful reference point for gauging the potential noncarcinogenic effects of 
environmental exposures to complex exposures.  In general, a HI that is less than or equal 
to one is regarded as not likely to be associated with any health risks, and is, therefore, 
less likely to be of regulatory concern than hazard indices greater than one.  However, a 
conclusion should not be categorically drawn that all HI's greater than one are 
"unacceptable" because of the following reasons: 

• There is perhaps one order of magnitude or greater uncertainty inherent in 
estimates of oral RfDs and inhalation RfCs due to the conservative approach used 
to derive these estimates. 
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• There are uncertainties related to the assumption that individual HQ's are 
additive. 

 Therefore, if the HI exceeds one, the sum of the HQs may be re-calculated by segregating 
the chemicals into subgroups based on the target organs affected and the mechanism of 
action.   

3. Estimate overall risks that affect each population over the same time period by combining 
risks across pathways. 

In order to address the possibility of a population that is likely to be exposed to more than 
one pathway, risks were combined across different pathways that are likely to affect the 
same population over the same time periods. 

The HQ is the ratio of the estimated exposure dose to the non-carcinogenic toxicity value 
[Reference Dose (RfD) or Reference concentration (RfC)].  This ratio is used to evaluate the risk 
of non-cancer health effects due to exposure to a constituent.  Once the HQ values for each of the 
non-carcinogenic COCs have been calculated, they are summed to determine the HI.  A HI 
greater than 1 indicates that the estimated exposure dose for that receptor exceeds acceptable 
levels for protection against non-cancer effects.  Although a HI of less than 1 suggests that non-
cancer health effects should not occur, a HI of slightly greater than 1 does not necessarily 
indicate that adverse effects will occur.  This is because of the uncertainty inherent in the toxicity 
values used in the calculations.  Uncertainties inherent in the risk assessment process are 
discussed in Section 7.0.  

Calculation of the total cancer risk and total HI for the current and future exposed 
populations are summarized in Tables 17.1 through 17.6.  The total cancer risk and total HI 
resulting from exposure to COPCs in soil and groundwater for a current/future industrial worker 
(outdoor) were calculated to be 7.6 x 10-6 and 0.018, respectively.  The total cancer risk and the 
total HI resulting from exposure to COPCs in soil and groundwater for a current/future industrial 
worker (indoor) are 1.9 x 10-3 and 0.96.  The total cancer risk and total HI resulting from direct 
contact of the COPCs in soil and groundwater for a future construction worker were calculated 
to be 6.6 x 10-7 and 0.015, respectively.  The total cancer risk and total HI resulting from 
exposure to COPCs in soil, shallow groundwater, sediment and surface water for a trespasser 
were calculated to be 2.6 x 10-5 and 0.0.38, respectively.  The total cancer risk and total HI 
resulting from exposure to COPCs in soil and groundwater volatilizing to indoor air for a future 
resident living anywhere within OU2 were calculated to be 9.4 x 10-3 and 6.9 (both adult and 
child), respectively, and 5.5 x 10-3 and 2.93, respectively for a future drinking groundwater user 
in OU2.  The total cancer risk and total HI resulting from exposure to COPCs in deep 
groundwater used as tap water prior to treatment for a current/future residential groundwater user 
(adult and child) living in OU6  were calculated to be 3.3 x 10-3 and 1.9.  The total cancer risk 
for a resident exposed to VOCs in shallow groundwater via indoor air ranged from 7.3 x 10-7 to 
2.5 x 10-5, depending on the depth the concentration.  The risk and hazard calculation sheets are 
included in Appendix E. 
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The total cancer risk and the total HI exceed the target cancer risk range of 1 x 10-4 and 1 
x 10-6, and the target hazard level of 1 for the following receptors:  industrial indoor worker, a 
future resident for OU2, and a current or future resident of OU6 if they drink untreated 
groundwater.  For the future resident in OU2, the pathways of concern are incidental ingestion, 
inhalation, and dermal contact with impacted soil; the inhalation of soil volatiles in indoor air; 
the inhalation of groundwater volatiles in indoor air, and use of groundwater as tap water 
exposure pathways.  The risk is primarily driven from the inhalation of PCE in indoor air and 
ingestion of groundwater as tap water.  The total cancer risk and the total HI associated with soil 
to indoor air pathway are 5.6 x 10-3 and 3.7.  The total cancer risk and the total HI associated 
with only groundwater to indoor air exposure pathway are 3.7 x 10-3 and 2.4.  The primary 
COPCs are PCE (soil and groundwater) and arsenic (soil).  Locations where concentrations of 
PCE exceed target concentrations are underneath and immediately adjacent to (north and west 
of) the former Kellwood facility (soil) and south and southwest of the former Kellwood facility 
(groundwater).  For the industrial indoor worker, the risk is from PCE in soil and groundwater 
volatilizing to indoor air.  This is the only COPC identified for this pathway.  Locations where 
concentrations of PCE exceed target concentrations are underneath and north of the former 
Kellwood facility (soil) and south and southwest of the former Kellwood facility (groundwater). 
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7.0 UNCERTAINTY 

All risk assessments involve the use of assumptions, professional judgments, and 
imperfect data to varying degrees, which results in uncertainty in the final estimates of hazard 
and risk.  Risk assessment in general is highly conservative and often is based on conservative 
assumptions and scenarios.  Uncertainty can be introduced into a human health risk assessment 
at every step of the process outlined in this document.  Uncertainties are present in a risk 
assessment because it requires the integration of the following: 

• The release of pollutants into the environment; 

• The fate and transport of pollutants, in a variety of different and variable 
environments, by processes that are often poorly understood or too complex to 
quantify accurately; 

• The potential for adverse health effects in humans based on extrapolations from 
animal studies; and 

• The probability of adverse effects in a human population that is highly variable 
with respect to genetics, age, activity level, and lifestyle. 

There are several categories of uncertainty associated with risk assessment.  One is the 
initial selection of chemicals for analyses and, therefore, which chemicals are used to 
characterize risk from exposure.  A second category is the selection of exposure scenarios that 
are conservative (i.e., protective of human health) and yet which are probable.  Additional 
uncertainties are inherent in the exposure assessment for individual substances and individual 
exposures.  Those uncertainties are driven by the degree of reliability of the chemical monitoring 
data, the models used to estimate EPCs in the absence of monitoring data, and the population 
intake parameters (e.g., exposure factors).  A third category is the availability of toxicity 
information for the COPCs to address all potential routes of exposure.  Finally, additional 
uncertainties are incorporated into the risk assessment when exposures to several substances are 
summed.   

7.1 Uncertainty Associated with Data Evaluation and Selection of Chemicals of 
Potential Concern 

The selection of site-related COPCs was based upon the results of the sampling and 
analytical program established for the Site.  The factors that contribute to the uncertainties 
associated with the identification of COPCs are inherent in the data collection and data 
evaluation processes, including appropriate sample locations, adequate sample quantities, 
laboratory analyses, data validation, and treatment of validated samples. 

The predominant sources of uncertainty and potential bias associated with site 
characterization are based on the procedures used for site investigation (including sampling plan 
design and the methods used for sample collection, handling, and analysis) and the procedures 



Riverfront Superfund Site 
OU2/OU6 

Human Health Risk Assessment 
June 2010 

Page 50 of 56 
 

AppKHHRA.docx PARSONS 

used for data evaluation.  In general, a very comprehensive sampling program was implemented 
to account for the chemicals most likely to be present as a result of past Site history and 
activities.  Although certain areas were not characterized due to limited access (e.g., areas 
underneath the buildings), it is reasonably expected that the impact from those areas is 
adequately represented by the data collected from nearby locations.  An exception to this is that 
only one surface water and one sediment sample were analyzed for SVOCs and metals in 
accordance with the approved work plan to determine the presence/absence of these compounds.  
Although neither class of compounds are expected to be present in the surface waters and 
sediments in OU2/OU6 as they are not site-related compounds and because they have not been 
detected at elevated concentrations in other media, a single sample from each media is not 
adequate to characterize these media.  Therefore, the estimated risk to receptors exposed to these 
compounds in these media may be underestimated. 

Data with estimated qualifiers were considered as detected numbers used in the risk 
assessment, which will result in overestimating the actual risks/hazards.  All non-detected 
compounds were eliminated as COPCs, which may result in underestimating the actual 
risk/hazards because some of the detection limits in soil and groundwater are more than one 
order of magnitude greater than risk-based screening levels. 

Background information is not used for selection of COPCs because the site-specific 
background is not available because the site and surrounding area have been an industrialized 
urban area since 1800s.  Some of the metals detected may be associated with native background 
instead of site-related.  The maximum arsenic concentration of 5.1 mg/kg detected in surface soil 
(<3 feet) is within the background range for U.S. soils.  Lack of site-specific background data 
means that the incremental risk due to site-related compounds could not be quantified. 

In addition, some compounds that were below accepted screening levels were eliminated 
from further consideration in the risk assessment.  Doing so may underestimate the total risk, 
although the additional risk contributed by these eliminated compounds is thought to be minimal. 

7.2 Uncertainty Associated with Exposure Assessment 

  Conservative fate and transport models were used to estimate indoor and ambient air 
concentrations of COPCs volatilized from soil and groundwater.  The models are highly 
sensitive to site-specific variables such as soil moisture content and soil organic carbon content.  
The model results are typically conservative, which tends to overestimate risk, although 
depending on the parameters and inputs, risks can also be underestimated.   

The exposure assessment is based on an RME scenario, which is defined by USEPA as 
the highest exposure that could reasonably be expected to occur for a given exposure pathway at 
a site (USEPA, 1989).  To achieve this goal, the RME is based on highly conservative exposure 
assumptions.  For example, the evaluation assumes that a maintenance worker will be present 
on-site for 100 days per year for 25 years and a commercial worker will be present on-site for 
250 days per year for 25 years.  For a construction worker, exposure was assumed to occur over 
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six months, which may be greater than most site construction projects.  This and other upper-
bound estimates of exposure most likely overestimate the potential health risks associated with 
exposure to the COPCs in soil.  A central tendency scenario was not calculated because 
remediation goals are not developed based on central tendency scenario.    

7.3 Uncertainty Associated with Toxicity Assessment 

One of the largest sources of uncertainty in any risk assessment is associated with the 
scientific community’s limited understanding of the toxicity of most chemicals in humans 
following exposure to the low concentrations generally encountered in the environment.  The 
majority of available toxicity data are from animal studies, which are then extrapolated using 
mathematical models or multiple uncertainty factors to generate toxicity criteria used to predict 
what might occur in humans.  Sources of conservatism in the toxicity criteria used in this 
evaluation include: 

• The use of conservative methods and assumptions to extrapolate from high dose 
animal studies to predict the possible response in humans at exposure levels far below 
those administered to animals; 

• The assumption that chemicals considered to be carcinogens do not have thresholds 
(i.e., for all doses greater than zero, some risk is assumed to be present); and 

• The fact that epidemiological studies (i.e., human exposure studies) are limited and 
are not generally considered in a quantitative manner in deriving toxicity values. 

The toxicity criteria used in the HHRA are based on an evaluation of noncarcinogenic 
and carcinogenic health risks that were developed using different methods.  The noncarcinogenic 
criteria (i.e., oral and inhalation RfDs) incorporate multiple uncertainty factors to account for 
limitations in the quality or quantity of available data (e.g., animal data in lieu of human data).   

Use of chronic toxicity criteria for a subchronic exposure duration, however, is 
conservative and likely to overestimate the HI. 

7.4 Uncertainty Associated with Risk Characterization 

One source of uncertainty that is unique to risk characterization is the assumption that the 
total risk associated with exposure to multiple chemicals is equal to the sum of the individual 
risks for each chemical (i.e., the risks are additive).  Other possible interactions include 
synergism, where the total risk is higher than the sum of the individual risks, and antagonism, 
where the total risk is lower than the sum of the individual risks.   

Current USEPA guidance for risk assessment of chemical mixtures (USEPA, 1989) 
recommends assuming an additive effect following exposure to multiple chemicals.  As currently 
practiced, risk assessments of chemical mixtures generally sum cancer risks regardless of tumor 
type and sum non-cancer hazard indices regardless of toxic endpoint or mode of action.  Given 
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the available experimental data, this approach likely overestimates potential risks associated with 
simultaneous exposure to multiple chemicals; however, since most of the risk in this assessment 
is primarily due to one chemical, the interactions of multiple chemicals has minimal overall 
effect on this risk assessment. 

In summary, given that the largest sources of uncertainty generally result in 
overestimates of exposure or risk, it is believed that results presented in this document are based 
on conservative estimates. 
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8.0 SUMMARY AND CONCLUSIONS 

The risk assessment results are summarized as follows: 

• The total cancer risk and total HI resulting from exposure to COPCs in soil and 
groundwater for a current/future industrial worker (outdoor) were calculated to be 7.6 x 
10-6 and 0.018, respectively.  The total cancer risk is within the risk range of 1 x 10-4 and 
1 x 10-6 and the HI is below the target hazard level of 1; therefore, potential exposure to 
chemicals in soil and groundwater would not result in adverse health effects for this 
receptor. 

• The total cancer risk and the total HI resulting from exposure to COPCs in soil and 
groundwater for a current/future industrial worker (indoor) are 1.9 x 10-3 and 0.96.  The 
total cancer risk exceeds the target cancer risk range of 1 x 10-4 and 1 x 10-6 but the total 
HI is below the target hazard level of 1.  The primary chemical and pathway of concern is 
PCE associated with the inhalation of soil volatiles in indoor air and inhalation of 
groundwater volatiles in indoor air.  Locations where concentrations of PCE exceed 
target concentrations are underneath and north of the former Kellwood facility (soil) and 
south and southwest of the former Kellwood facility (groundwater).    

• The total cancer risk and total HI resulting from direct contact of the COPCs in soil and 
groundwater for a future construction worker were calculated to be 6.6 x 10-7 and 0.015, 
respectively.  The total cancer risk is below the target cancer risk range of 1 x 10-4 and 1 
x 10-6 and the HI is below the target hazard level of 1; thus, potential exposure to 
chemicals in soil and groundwater would not result in adverse health effects for this 
receptor.  

• The total cancer risk and total HI resulting from exposure to COPCs in soil, shallow 
groundwater, sediment and surface water for a juvenile trespasser were calculated to be 
2.6 x 10-5 and 0.038, respectively.  The total cancer risk is within the target cancer risk 
range of 1 x 10-4 to 1 x 10-6, and the total HI is below the target hazard level of 1.  
Therefore, potential exposure to chemicals in soil, shallow groundwater, surface water 
and sediment would not result in adverse health effects for this receptor. 

• The total cancer risk and total HI resulting from exposure to COPCs in soil and 
groundwater for a future resident living anywhere within OU2 were calculated to be 9.4 x 
10-3 and 6.9, respectively.  The total cancer risk and the total HI exceed the target cancer 
risk range of 1 x 10-4 and 1 x 10-6, and the target hazard level of 1.  The pathways of 
concern are incidental ingestion, inhalation and dermal contact with impacted soil, the 
inhalation of soil volatiles in indoor air, and the inhalation of groundwater volatiles in 
indoor air exposure pathways.  The risk is primarily driven from the inhalation of soil and 
groundwater volatiles in indoor air.  The primary chemical of concern associated with 
this pathway PCE.  In addition, the total cancer risk and total HI resulting from exposure 
to COPCs in deep groundwater as tap water for a future resident living anywhere within 
OU2 were calculated to be 5.5 x 10-3 and 2.9, respectively.  The total cancer risk and the 
total HI exceed the target cancer risk range of 1 x 10-4 and 1 x 10-6, and the target hazard 
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level of 1.  The pathways of concern are ingestion, and inhalation and dermal contact 
with deep groundwater used for tap water purposes.  The risk is primarily driven from the 
ingestion of PCE in deep groundwater.   However, the inhalation of soil and groundwater 
volatiles in indoor air and ingestion of tap water in OU2 would be complete only if a 
residential building is constructed in the impacted area and a drinking water well 
installed in OU2.  Locations where concentrations of PCE exceed target concentrations 
are underneath and immediately adjacent to (north and west of) the former Kellwood 
facility (soil) and south and southwest of the former Kellwood facility (groundwater).  In 
addition, the input parameters for the Johnson and Ettinger model, which was used to 
evaluate the indoor air exposure pathways, are conservative.    

• The concentrations detected in the wells of several residents in OU6 exceed current 
drinking water standards prior to treatment.  The total cancer risk and total HI resulting 
from exposure to COPCs in deep groundwater as tap water for a current/future resident 
drinking groundwater prior to treatment were calculated to be 3.3 x 10-3 and 1.9, 
respectively.  The total cancer risk and the total HI exceed the target cancer risk range of 
1 x 10-4 and 1 x 10-6, and the target hazard level of 1.  The risk is primarily driven from 
the ingestion of PCE in deep groundwater. Thus, treatment systems must be maintained 
at these homes. 

• The total cancer risks resulting from exposure to PCE volatizing from shallow 
groundwater near the northern end of OU6 for a resident were calculated to range from 
7.3 x 10-7 to 2.5 x 10-5, depending on the depth the concentration.  Calculated cancer risks 
for TCE and the total HIs for other VOCs detected in shallow groundwater near OU6 
were below the acceptable risk range of 1 x 10-4 and 1 x 10-6 and the target hazard level 
of 1. 

• The results of the comparison of soil gas samples collected near the high school show 
that PCE, the only detected constituent (and only detected at location SVI-5), exceeds the 
USEPA residential air screening level, but is below the USEPA industrial air screening 
level and all specified Missouri target levels for both residential and non-residential use. 

Based on these results, the primary conclusions of the risk assessment are: 

• The total cancer risk and total hazard index exceed target ranges for potential future 
residents in OU2 where DNAPL is present and near the former Kellwood facility through 
incidental ingestion, inhalation, dermal contact with impacted soil, inhalation of indoor 
air (volatilizing from either soil or groundwater) and ingestion of groundwater from a 
future drinking water well.  Current zoning of this area is commercial/industrial. 

• The total cancer risk and total hazard index exceed target ranges for industrial workers 
through inhalation of indoor air in the area where DNAPL is present at the former 
Kellwood facility.  
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• The total cancer risk and total HI exceed the target ranges for residents in OU6 using 
groundwater as tap water prior to any treatment.  The risk is primarily driven from the 
ingestion of PCE in deep groundwater. Thus, treatment systems must be maintained at 
these homes. 

• The total cancer risk is within the target risk range for residents living near the former 
Kellwood facility via inhalation of indoor air (volatilizing from groundwater) and the 
total hazard index is below target levels. 

• The results of the comparison of soil gas samples collected near the high school show 
that PCE, the only detected constituent (and only detected at location SVI-5), exceeds the 
USEPA residential air screening level, but is below the USEPA industrial air screening 
level and all specified Missouri target levels for both residential and non-residential use. 
Given that the exposure assumptions for a teacher/administrator/janitorial scenario would 
be similar to an industrial worker scenario, further evaluation of the 
teacher/administrator/janitorial receptor group is not warranted at this time.  Further 
evaluation of a student scenario is also not warranted since a student’s exposure would be 
even less than that of a teacher or a typical residential scenario. 
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TABLES 



1 of 2

Scenario Timeframe:  Current and Future
Medium: Soil 
Exposure Medium:  Soil - Surface

Exposure CAS Chemical Units Location   Concentration Background Screening COPC Rationale for

Point Number   of Maximum Used for Value Toxicity Value Flag Selection or

 Concentration Screening  (mg/kg) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Soil (<3 feet)

Volatile Organic Compounds

67641 Acetone 2.00E-01 J 2.00E-01 J mg/kg Q17 (0.5) 1 / 56 0.2 - 6100 nc N BSL

75150 Carbon disulfide 3.00E-03 J 3.00E-03 J mg/kg MC03 (0.7) 1 / 56 0.003 - 67 nc N BSL

540590 1,2-Dichloroethene - total 3.50E-03 J 8.70E-02 J mg/kg P16 (0.5) 4 / 56 0.087 - 70 nc N BSL

78933 Methyl Ethyl Ketone 9.90E-03 9.90E-03 mg/kg Q17 (0.5) 1 / 56 0.0099 - 2800 ns N BSL

127184 Tetrachloroethene 3.90E-03 J 2.30E+01 mg/kg P16 (0.5) 38 / 56 23 - 0.57 c Y ASL

108883 Toluene 7.90E-03 7.90E-03 mg/kg MC02 (2.7) 1 / 56 0.0079 - 500 ns N BSL

79016 Trichloroethene 3.00E-03 J 1.40E-01 J mg/kg P16 (0.5) 7 / 56 0.14 - 2.8 c N BSL

Semi-Volatile Organic Compounds

56553 Benzo(a)anthracene 1.70E-02 J 3.10E-02 J mg/kg P16 (2.5) 2 / 4 0.031 - 0.15 c N BSL

50328 Benzo(a)pyrene 2.20E-02 J 3.60E-02 J mg/kg P16 (2.5) 2 / 4 0.036 - 0.0152 c Y ASL

205992 Benzo(b)fluoranthene 3.90E-02 6.10E-02 mg/kg P16 (2.5) 2 / 4 0.061 - 0.15 c N BSL

191242 Benzo(ghi)perylene* 1.36E-02 J 2.10E-02 J mg/kg P16 (2.5) 2 / 4 0.021 - 230 nc N BSL

207089 Benzo(k)fluoranthene 1.31E-02 J 1.80E-02 J mg/kg P16 (2.5) 2 / 4 0.018 - 1.5 c N BSL

218019 Chrysene 2.95E-02 J 4.30E-02 J mg/kg P16 (2.5) 2 / 4 0.043 - 15 c N BSL

206440 Fluoranthene 4.60E-01 J 6.40E-02 mg/kg P16 (2.5) 2 / 4 0.064 - 230 nc N BSL

85018 Phenanthrene* 1.25E-02 J 1.90E-02 J mg/kg P14 (3.0) 2 / 4 0.019 - 1700 nc N BSL

129000 Pyrene 3.70E-02 J 5.00E-02 mg/kg P16 (2.5) 2 / 4 0.05 - 170 nc N BSL

Pesticides

72548 4,4'-DDD 7.50E-03 J+ 7.50E-03 J+ mg/kg MC04 (1.3) 1 / 4 0.0075 - 2.0 c N BSL

72559 4,4'-DDE 5.40E-02 J+ 5.40E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.054 - 1.4 c N BSL

50293 4,4'-DDT 1.80E-02 J+ 1.80E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.018 - 1.7 c N BSL

60571 Dieldrin 3.70E-03 J+ 3.70E-03 J+ mg/kg MC04 (1.3) 1 / 4 0.0037 - 0.03 c N BSL

33213659 Endosulfan II 3.20E-02 J+ 3.20E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.032 - 37 nc N BSL

1031078 Endosulfan Sulfate 1.30E-02 J+ 1.30E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.013 - 37 nc N BSL

7421934 Endrin Aldehyde 1.70E-02 J+ 1.70E-02 J+ mg/kg MC04 (1.3) 1 / 4 0.017 - 1.8 nc N BSL

PCBs 

11097691 Aroclor 1254 3.95E-02 4.70E-02 mg/kg P16 (2.5) 1 / 4 0.047 - 0.22 c N BSL

(Qualifier)

Maximum 

Concentration

(Qualifier)

TABLE 1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

Frequency

Detection   Minimum 

Concentration



2 of 2

Scenario Timeframe:  Current and Future
Medium: Soil 
Exposure Medium:  Soil - Surface

Exposure CAS Chemical Units Location   Concentration Background Screening COPC Rationale for

Point Number   of Maximum Used for Value Toxicity Value Flag Selection or

 Concentration Screening  (mg/kg) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

(Qualifier)

Maximum 

Concentration

(Qualifier)

TABLE 1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

Frequency

Detection   Minimum 

Concentration

Soil (<3 feet) Metals 

7440382 Arsenic 5.00E-01 J 5.10E+00 mg/kg MC04 (1.3) 4 / 4 5.1 - 0.39 c Y ASL

7440393 Barium 2.00E+01 1.20E+02 mg/kg MC04 (1.3) 4 / 4 120 - 1500 nc N BSL

7440439 Cadmium 8.40E-02 J 3.00E-01 mg/kg P16 (2.5) 3 / 4 0.3 - 7 nc N BSL

16065831 Chromium 3.20E+00 1.50E+01 mg/kg MC04 (1.3) 4 / 4 15 - 280 c N BSL

7439921 Lead 3.40E-01 J 7.00E+00 mg/kg MC04 (1.3) 4 / 4 7 - 40 nL N BSL

7487947 Mercury 6.60E-03 J 2.70E-02 mg/kg MC04 (1.3) 3 / 4 0.027 - 2.3 nc N BSL

7440224 Silver 1.05E-01 J 1.00E-01 J mg/kg P16 (2.5) 1 / 4 0.1 - 39 nc N BSL

7440666 Zinc 2.00E+00 J 2.90E+01 mg/kg P16 (2.5) 4 / 4 29 - 2300 nc N BSL

Footnotes:

(1)  J - denotes estimated concentration.  

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value": The Regional Screening Levels for Residential Use (U.S. EPA, 2009) multiplied by 0.1 for noncarcinogens (nc) and a risk of 1E-06 for carcinogens (c).

(5) BSL - below screening.  ASL - above screening.  

* Surrogate compound values are used for compounds without the toxicity values: fluoranthene is used for benzo(g,h,i)perylene;

anthracene is used for phenanthrene; Endosulfan for Endosulfan II and Endosulfan Sulfate; and Endrin for Endrin Aldehyde.

Shaded compounds selected as COPCs.



1 of 2

Scenario Timeframe:  Current and Future
Medium: Soil
Exposure Medium:  Soil-Subsurface

Exposure CAS Chemical Units Location   Concentration Background Screening COPC Rationale for

Point Number   of Maximum Used for Value Toxicity Value Flag Selection or

 Concentration Screening  (mg/kg) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Subsurface Soil 

(0-10 feet) Volatile Organic Compounds

67641 Acetone 2.00E-01 J 2.00E-01 J mg/kg Q17 (0.5) 1 / 72 0.2 - 6100 nc N BSL

75150 Carbon disulfide 3.00E-03 J 3.00E-03 J mg/kg MC03 (0.7) 1 / 72 0.003 - 67 nc N BSL

540590 1,2-Dichloroethene, total 3.50E-03 J 8.70E-02 J mg/kg P16 (0.5) 7 / 72 0.087 - 70 nc N BSL

78933 Methyl Ethyl Ketone 8.45E-03 9.90E-03 mg/kg Q17 (0.5) 1 / 72 0.0099 - 2800 ns N BSL

127184 Tetrachloroethene 3.90E-03 J 2.90E+02 mg/kg MC04 (6.6) 42 / 72 290 - 0.57 c Y ASL

108883 Toluene 7.90E-03 7.90E-03 mg/kg MC02 (2.7) 1 / 72 0.0079 - 500 ns N BSL

79016 Trichloroethene 3.30E-03 J 1.40E-01 mg/kg P16 (0.5) 12 / 72 0.14 - 2.8 c N BSL

Semi-Volatile Organic Compounds

56553 Benzo(a)anthracene 1.70E-02 J 3.10E-02 J mg/kg P16 (2.5) 2 / 5 0.031 - 0.15 c N BSL

50328 Benzo(a)pyrene 2.20E-02 J 3.60E-02 J mg/kg P16 (2.5) 2 / 5 0.036 - 0.0152 c Y ASL

205992 Benzo(b)fluoranthene 3.90E-02 6.10E-02 mg/kg P16 (2.5) 3 / 5 0.061 - 0.15 c N BSL

191242 Benzo(ghi)perylene* 1.36E-02 J 2.10E-02 J mg/kg P16 (2.5) 2 / 5 0.021 - 230 nc N BSL

207089 Benzo(k)fluoranthene 1.31E-02 J 1.80E-02 J mg/kg P16 (2.5) 2 / 5 0.018 - 1.5 c N BSL

218019 Chrysene 2.95E-02 J 4.30E-02 J mg/kg P16 (2.5) 3 / 5 0.043 - 15 c N BSL

206440 Fluoranthene 4.60E-02 J 6.40E-02 mg/kg P16 (2.5) 3 / 5 0.064 - 230 nc N BSL

85018 Phenanthrene* 1.25E-02 J 1.90E-02 J mg/kg P14 (3.0) 2 / 5 0.019 - 1700 nc N BSL

129000 Pyrene 3.70E-02 J 5.00E-02 mg/kg P16 (2.5) 3 / 5 0.05 - 170 nc N BSL

PCBs 

11097691 Aroclor 1254 3.95E-02 4.70E-02 mg/kg P16 (2.5) 1 / 5 0.047 - 0.22 c N BSL

Pesticides

72548 4,4'-DDD 7.50E-03 J+ 7.50E-03 J+ mg/kg MC04 (1.3) 1 / 5 0.0075 - 2.0 c N BSL

72559 4,4'-DDE 5.40E-02 J+ 5.40E-02 J+ mg/kg MC04 (1.3) 1 / 5 0.054 - 1.4 c N BSL

50293 4,4'-DDT 1.80E-02 J+ 1.80E-02 J+ mg/kg MC04 (1.3) 1 / 5 0.018 - 1.7 c N BSL

60571 Dieldrin 3.70E-03 J+ 3.70E-03 J+ mg/kg MC04 (1.3) 1 / 5 0.0037 - 0.03 c N BSL

33213659 Endosulfan II 3.20E-02 J+ 3.20E-02 J+ mg/kg MC04 (1.3) 1 / 5 0.032 - 37 nc N BSL

1031078 Endosulfan Sulfate 1.30E-02 J+ 1.30E-02 J+ mg/kg MC04 (1.3) 1 / 5 0.013 - 37 nc N BSL

7421934 Endrin Aldehyde 1.70E-02 J+ 1.70E-02 J+ mg/kg MC04 (1.3) 1 / 5 0.017 - 1.8 nc N BSL

TABLE 2a 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

(Qualifier)

Maximum 

Concentration

(Qualifier)

Frequency

Detection   Minimum 

Concentration
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Scenario Timeframe:  Current and Future
Medium: Soil
Exposure Medium:  Soil-Subsurface

Exposure CAS Chemical Units Location   Concentration Background Screening COPC Rationale for

Point Number   of Maximum Used for Value Toxicity Value Flag Selection or

 Concentration Screening  (mg/kg) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

TABLE 2a 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

(Qualifier)

Maximum 

Concentration

(Qualifier)

Frequency

Detection   Minimum 

Concentration

Subsurface Soil Metals 

(0-10 feet) 7440382 Arsenic 5.00E-01 J 1.50E+01 mg/kg B04 (4.0) 5 / 5 15 - 0.39 c Y ASL

7440393 Barium 2.00E+01 3.10E+02 mg/kg B04 (4.0) 5 / 5 310 - 1500 nc N BSL

7440439 Cadmium 8.40E-02 J 4.80E-01 mg/kg B04 (4.0) 4 / 5 0.48 - 7 nc N BSL

16065831 Chromium 3.20E+00 1.80E+01 mg/kg B04 (4.0) 5 / 5 18 - 280 c N BSL

7439921 Lead 3.40E-01 J 3.10E+01 mg/kg B04 (4.0) 5 / 5 31 - 40 nL N BSL

7487947 Mercury 6.60E-03 J 4.10E-02 mg/kg B04 (4.0) 4 / 5 0.041 - 2.3 nc N BSL

7782492 Selenium 6.40E-01 J 6.40E-01 J mg/kg B04 (4.0) 1 / 5 0.64 - 39 nc N BSL

7440224 Silver 1.05E-02 J 1.00E-01 J mg/kg P16 (2.5) 1 / 5 0.1 - 39 nc N BSL

7440666 Zinc 2.00E+00 J 4.10E+01 mg/kg B04 (4.0) 5 / 5 41 - 2300 nc N BSL

Footnote Instructions:

(1)  J - denotes estimated concentration.  

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value": The Regional Screening Levels for Residential Use (U.S. EPA, 2009) multiplied by 0.1 for noncarcinogens (nc) and a risk of 1E-06 for carcinogens (c).

(5) BSL - below screening.  ASL - above screening.  

* Surrogate compound values are used for compounds without the toxicity values: fluoranthene is used for benzo(g,h,i)perylene;

anthracene is used for phenanthrene; Endosulfan for Endosulfan II and Endosulfan Sulfate; and Endrin for Endrin Aldehyde.

Note that the subsurface detection frequencies are for the soil samples collected on the former Kellwood facility.

Shaded  compounds selected as COPCs.
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Scenario Timeframe:  Current and Future
Medium: Soil 
Exposure Medium:  Soil - Sewer

Exposure CAS Chemical Units Location   Concentration Background Screening COPC Rationale for

Point Number   of Maximum Used for Value Toxicity Value Flag Selection or

 Concentration Screening  (mg/kg) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Soil (0-15 feet)

Volatile Organic Compounds

67641 Acetone 9.90E-02 9.90E-02 mg/kg SDF2 1 / 32 0.099 - 6100 nc N BSL

75150 Carbon disulfide 3.10E-03 J 3.10E-03 J mg/kg SDF5 1 / 32 0.0031 - 67 nc N BSL

78933 Methyl Ethyl Ketone 6.30E-03 1.90E-02 mg/kg SDF2 2 / 32 0.019 - 2800 ns N BSL

Footnotes:

(1)  J - denotes estimated concentration.  

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value": The Regional Screening Levels for Residential Use (U.S. EPA, 2009) multiplied by 0.1 for noncarcinogens (nc) and a risk of 1E-06 for carcinogens (c).

(5) BSL - below screening.  ASL - above screening.  

(Qualifier)

Maximum 

Concentration

(Qualifier)

TABLE 2b

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

Frequency

Detection   Minimum 

Concentration



1 of 1

Scenario Timeframe:  Current/Future
Medium: Soil 
Exposure Medium:  Indoor Air

Exposure CAS Chemical Maximum   Concentration Background Screening Potential Potential COPC Rationale for

Point Number  Soil Concentration
Used for 

Screening Value
Toxicity Value 

(N/C) ARAR/TBC ARAR/TBC Flag Selection or

 mg/kg ug/m3  ug/m3 Value Source (Y/N) Deletion

(2) (3) (4) (5)

On-property

building Volatile Organic Compounds

67641 Acetone 2.00E-01 1.33E-03 - 3200 nc - - N BSL

75150 Carbon disulfide 3.00E-03 5.52E-03 - 73 nc - - N BSL

156605 1,2-Dichloroethene, total 8.70E-02 4.15E-02 - 6.3 nc - - N BSL

78933 Methyl Ethyl Ketone 9.90E-03 6.19E-05 - 520 nc - - N BSL

127184 Tetrachloroethene 2.90E+02 3.90E+04 - 0.41 c - - Y ASL

108883 Toluene 7.90E-03 1.34E-03 - 520 nc - - N BSL

79016 Trichloroethene 1.40E-01 3.76E-02 - 1.2 c - - N BSL

(1)  Maximum concentration detected in soil.  The occurrence and distribution of compounds in surface and subsurface soil are presented in Tables 1 and 2, respectively.  

(2)  Indoor air concentrations calculated from maximum soil concentrations using SL-SCREEN (version 3.1; 02/04).  Infinite source building concentration was used for screening purposes.

Calculations are presented in Appendix B.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value": The Regional Screening Levels (RSLs) (U.S. EPA, 2009) for residential air and reduced with a factor of 10 

for non-cancer. Additional notation indicates cancer (c) or non-cancer (nc).

(5) BSL - Below screening level.  ASL - Above screening level. 

Only VOCs defined as Henry's Law Constants greater than 1E-05 and molecular weight less than 200 are presented in the table. 

For compounds that are not available in SL-SCREEN model, trans-1,2-dichloroethene is used for total 1,2-dichloroethene to calculate 

levels for screening.

TABLE 3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6
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Scenario Timeframe:  Current and Future
Medium: Groundwater
Exposure Medium:  Groundwater

Exposure CAS Chemical Maximum Units Location   Concentration Background Screening Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum
Used for 

Screening Value Toxicity Value ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration (ug/l)  (ug/l) Value (Y/N) Deletion

(1) (1) (2) (3) (4) (5)
Shallow 

Groundwater Volatile Organic Compounds

540590 1,2-Dichloroethene, total 1.60E+00 J 7.80E+01 ug/l BW21A 6 / 19 78 - 33 nc - Y ASL

75092 Methylene chloride 3.50E+00 1.90E+01 ug/l MW1S 2 / 19 18.95 - 4.8 c 5 (MCL) Y ASL

127184 Tetrachloroethene 1.60E+00 1.90E+05 ug/l BW20 18 / 92 190000 - 0.11 c 5 (MCL) Y ASL

79016 Trichloroethene 1.45E+00 1.50E+02 ug/l BW21A 12 / 92 150 - 1.7 c 5 (MCL) Y ASL

75014 Vinyl Chloride 9.22E+00 9.22E+00 ug/l MW04A 1 / 89 9.22 - 0.016 c 2 (MCL) N Low Detection Freq.

Semi-Volatile Organic Compounds

91576 2-Methylnaphthalene 1.70E-01 J 1.70E-01 J ug/l MW6US 1 / 5 0.17 - 15 nc - N BSL

95487 2-Methylphenol 1.30E+00 J 1.30E+00 J ug/l MW101 1 / 5 1.3 - 180 nc - N BSL

106445 4-Methylphenol 3.30E-01 J 3.30E-01 J ug/l MW101 1 / 5 0.33 - 18 nc - N BSL

91203 Naphthalene 4.20E-01 J 2.90E-01 J ug/l MW101 2 / 5 0.29 - 0.14 c - Y ASL

108952 Phenol 1.00E+01 1.00E+01 ug/l MW101 1 / 5 10 - 1100 nc - N BSL

Metals

74400393 Barium 9.80E+01 2.45E+02 ug/l MW1S 5 / 5 245 - 730 nc 2000 MCL N BSL

16065831 Chromium 1.60E+00 J 5.30E+00 J ug/l MW101 4 / 5 5.3 - 5500 nc 100 MCL N BSL

7440666 Zinc 8.30E+01 8.30E+01 ug/l MW8US 1 / 5 83 - 1100 nc - N BSL

Footnote Instructions:

(1)  J - denotes estimated concentration.  

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value" -  the Regional Screening Levels (RSLs) for tap water (U.S. EPA, 2009).  

Additional notation indiates cancer (c) or non-cancer (nc) endpoint.        NA - not applicable or not available.

(5)  BSL - below screening level.  ASL - above screening level.  NSL - no screening level.

* Surrogate compound values are used for compounds without the toxicity values: naphthalene is used as a surrogate for 2-methylnaphthalene.

Shaded compounds selected as COPCs.

   Minimum Detection

Frequency

TABLE 4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6
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Scenario Timeframe:  Future
Medium: Groundwater
Exposure Medium:  Drinking Groundwater

Exposure CAS Chemical Maximum Units Location   Concentration Background Screening Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum
Used for 

Screening Value Toxicity Value ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration (ug/l)  (ug/l) Value (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Tap Water Volatile Organic Compounds

67641 Acetone 6.80E+00 J 6.80E+00 J ug/l MW9R 1 / 22 6.8 - 2200 nc - N BSL

78933 Methyl Ethyl Ketone 2.80E+01 4.60E+01 ug/l MW9R 2 / 17 46 - 710 nc - N BSL

75092 Methylene Chloride 5.20E+00 5.20E+00 ug/l MW9SW 1 / 22 5.2 - 4.8 c 5 (MCL) Y ASL

127184 Tetrachloroethene 5.00E-02 4.91E+02 ug/l MW04B 16 / 54 491 - 0.11 c 5 (MCL) Y ASL

79016 Trichloroethene 7.00E-02 8.80E+00 ug/l MW04B 6 / 54 8.8 - 2.0 c 5(MCL) Y ASL

75014 Vinyl Chloride 3.80E-01 J 3.61E+00 ug/l MW04B 8 / 54 3.61 - 0.016 c 2 (MCL) Y ASL

Footnote Instructions:

(1)  J - denotes estimated concentration.  

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value" - the Regional Screening Levels (RSLs) for tap water (U.S. EPA, 2009).  

Additional notation indiates cancer (c) or non-cancer (nc) endpoint.        

(5)  BSL - below screening level.  ASL - above screening level.  

Shaded compounds selected as COPCs.

   Minimum Detection

Frequency

TABLE 5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6



Scenario Timeframe:  Current/Future
Medium: Groundwater
Exposure Medium:  Indoor Air

Exposure CAS Chemical Maximum Units Location   Concentration Background Screening COPC Rationale for

Point Number  Concentration Concentration  of Maximum Used for Screening Value Toxicity Value Flag Selection or

 (Qualifier) (Qualifier) Concentration (ug/m3)  (ug/m3) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)
On-Site 

Building Volatile Organic Compounds

540590 1,2-Dichloroethene, total 1.60E+00 J 7.80E+01 ug/l BW21A 6 / 19 6.02E-01 - 6.3 nc N BSL

75092 Methylene chloride 3.50E+00 1.90E+01 ug/l MW1S 2 / 19 1.09E-01 - 5.2 c N BSL

127184 Tetrachloroethene 1.60E+00 1.90E+05 ug/l BW20 9 / 19 1.41E+03 - 0.41 c Y ASL

79016 Trichloroethene 1.45E+00 1.50E+02 ug/l BW21A 6 / 19 9.95E-01 - 1.2 c N BSL

-

Semi-Volatile Organic Compounds -

91576 2-Methylnaphthalene 1.70E-01 J 1.70E-01 J ug/l MW6US 1 / 5 2.80E-04 - 0.072 c N BSL

91203 Naphthalene 4.20E-01 J 2.90E-01 J ug/l MW101 2 / 5 5.56E-04 - 0.072 c N BSL

Footnote Instructions:

(1)  J - denotes estimated concentration.  (2)  Indoor air concentrations calculated from maximum groundwater concentrations using GW-SCREEN (version 3.1; 02/04).  The infinite source building concentrations are 

used for screening purposes. Calculations are presented in Appendix D.

(3)  Background values are not available for the site and not used for COPC screenings . (4)  Source(s) for the "Screening Toxicity Value" - Regional Screening Levels (RSLs) from USEPA (2009) were used.

Additional notation indiates cancer (c) or non-cancer (nc) endpoint.      (5)  BSL - below screening level.  ASL - above screening level.  

Only VOCs defined as those with molecular weight below 200 and henry's law constants above 1E-5 are presented in the table.  

Frequency

TABLE 6a

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

   Minimum Detection
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Scenario Timeframe:  Current/Future
Medium: Groundwater - Shallow Near OU6
Exposure Medium:  Indoor Air

Exposure CAS Chemical Groundwater Units Location   Concentration Background Screening COPC Rationale for

Point Number  Concentration  of Maximum Used for Screening Value Toxicity Value Flag Selection or

 (Qualifier) Concentration (ug/m3)  (ug/m3) (Y/N) Deletion

(1) (2) (3) (4) (5)
Residential 

Home Volatile Organic Compounds

127184 Tetrachloroethene 2.10E+03 ug/l MW1S 1.04E+01 - 0.41 c Y ASL

79016 Trichloroethene 1.00E+02 ug/l MW1UB 7.80E-01 - 1.2 c N BSL

Footnote Instructions:

(1)  Multiple, site-specific model run were conducted for varying depths of groundwater.  Refer to Appendix D for calculations..  

(2)  Indoor air concentrations calculated from groundwater concentrations using GW-ADV (version 3.1; 02/04).  The infinite source building concentrations are 

used for screening purposes. Calculations are presented in Appendix D.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value" - Regional Screening Levels (RSLs) from USEPA (2009) were used.

(5)  BSL - below screening level.  ASL - above screening level.  

Additional notation indiates cancer (c) or non-cancer (nc) endpoint.      

Only TCE and PCE are presented for this exposure pathway.  

TABLE 6b

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6



TABLE 6c

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Current/Future
Medium: Soil Gas - Near High School
Exposure Medium:  Indoor Air

Sample Location SVI1 SVI2 SVI3 SVI3* SVI4 SVI5

Sample Depth (feet) 9.8 10 10.2 10.2 9.9 10.8 -- --

Sample Collection Date 11-Sep-09 11-Sep-09 11-Sep-09 11-Sep-09 14-Sep-09 14-Sep-09 11-Sep-09 14-Sep-09

Compound

Tetracholoethene (PCE) 41 210 427 909 380 1,990 ug/m3 ND ND ND ND ND 200 2.8 ND

Trichloroethene (TCE) 120 610 1,280 2,730 1,040 5,440 ug/m3 ND ND ND ND ND ND 1.9 ND

cis-1,2-dichloroethene (cDCE) NA NA 2,090 6,820 1,820 14,600 ug/m3 ND ND ND ND ND ND 0.94 ND

Notes
(1) USEPA target soil gas concentration is based on the December 2009 RSL for residential air (USEPA, 2009) where the soil gas to indoor air attenuation factor = 0.01 (USEPA, 2008). 
(2) USEPA target soil gas concentration is based on the December 2009 RSL for industrial air (USEPA, 2009) where the soil gas to indoor air attenuation factor = 0.01 (USEPA, 2008).
(3) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in indoor air for residential use (Table B-3) with a soil attenuation factor of 0.01 (USEPA, 2008).  
(4) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in indoor air for non-residential use (Table B-6) with a soil attenuation factor of 0.01 (USEPA, 2008).  
(5) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in soil vapor for residential use (Table B-3).  
(6) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in soil vapor for non-residential use (Table B-6).  
*: Duplicate Sample
<14: Compound not detected
Bolded cells indicate detected compounds
**:Ambient air samples were collected as background samples from outdoor air
NA = Not available

Missouri Tier 1 
Risk-Based Target 

Level for Soil 
Vapor for Indoor 

Inhalation for Non-
Residential Use(6)

USEPA Target Soil 
Gas Concentration 

for Residential 
Use(1)

USEPA Target Soil 
Gas Concentration 

for 
Industrial Use(2)

Missouri Tier 1 
Risk-Based Target 

Level for for 
Indoor Air for 

Residential Use(3)

Missouri Tier 1 
Risk-Based Target 

Level for Indoor 
Air for Non-

Residential Use(4)

Missouri Tier 1 
Risk-Based Target 

Level for Soil 
Vapor for Indoor 

Inhalation for 
Residential Use(5)

Units

Ambient Air**
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Scenario Timeframe:  Current
Medium: Groundwater
Exposure Medium:  Drinking Groundwater - Residents in OU6 - Prior to Treatment

Exposure CAS Chemical Maximum Units Location   Concentration Background Screening Potential COPC Rationale for

Point Number  Concentration Concentration  of Maximum
Used for 

Screening Value Toxicity Value ARAR/TBC Flag Selection or

 (Qualifier) (Qualifier) Concentration (ug/l)  (ug/l) Value (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Residential Volatile Organic Compounds

Tap Water 156592 cis-1,2-Dichloroethene 1.01E+00 2.60E+00 ug/l JS36 7 / 62 2.6 - 37 nc 70 (MCL) N BSL

1634044 MTBE 1.50E-01 J 2.10E-01 J ug/l JS25 3 / 32 0.21 - 12 c - N BSL

127184 Tetrachloroethne 5.60E-01 3.10E+02 ug/l JS36 35 / 62 310 - 0.11 5 (MCL) Y ASL

79016 Trichloroethene 2.50E-01 7.20E+00 ug/l JS36 21 / 62 7.2 - 1.7 c 5 (MCL) Y ASL

Footnote Instructions:

(1)  J - denotes estimated concentration.  

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value" - the Regional Screening Levels (RSLs) for tap water (U.S. EPA, 2009).  

Additional notation indiates cancer (c) or non-cancer (nc) endpoint.        

(5)  BSL - below screening level.  ASL - above screening level.  

Shaded compounds selected as COPCs.

   Minimum Detection

Frequency

TABLE 7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6
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Scenario Timeframe:  Current and Future
Medium: Surface water
Exposure Medium:  Surface water

Exposure CAS Chemical    Minimum Maximum Units Location   Concentration Background AWQC MCLs
Missouri 
Surface COPC Rationale for

Point Number  Concentration Concentration  of Maximum Used for Value
Water 
Criteria Flag Selection or

 (Qualifier) (Qualifier) Concentration Screening  (ug/L) (ug/L) (ug/L) (Y/N) Deletion

(1) (1) (2) (3) (4) (6) (7) (8)

Boeuf Creek 

Tributaries Volatile Organic Compounds

71432 Benzene 1.00E-02 7.00E-02 ug/l 500TB-3 4 / 76 0.07 - 51 0.41 c 5 71 N BSL

156592 cis-1,2-Dichloroethene 1.00E-02 6.60E+00 ug/l SW08 40 / 92 6.6 - 1.00E+04 37  nc 70 - N BSL

156605 trans-1,2-Dichloroethene 1.00E-02 3.60E-01 ug/l 500TB-2 12 / 76 0.36 - 1.00E+04 110 nc 100 140000 N BSL

75092 Methylene Chloride 2.90E-01 J 7.50E+00 ug/l SW01 4 / 17 7.5 - 5.90E+02 4.8 c 6 1600 Y ASL

127184 Tetrachloroethene* 2.00E-02 1.00E+02 ug/l 500TB-2 47 / 92 100 - 3.30E+00 0.11 c 5 8.85 Y ASL

79016 Trichloroethene 5.00E-02 1.26E+01 ug/l 500TB-2 37 / 92 12.63 - 3.00E+01 1.7 c 5 80 Y ASL

75694 Trichlorofluoromethane 1.00E-02 1.00E-02 ug/l 500TB-1A and 550TB-2 2 / 2 0.01 - - - - 860000 N BSL

75014 Vinyl Chloride 1.40E-01 3.37E+01 ug/l 500TB-3 6 / 92 33.67 - 2.40E+00 0.016 c 2 525 Y ASL

Semi-Volatile Organic Compounds

101553 4-Bromophenyl phenyl ether 1.60E-01 J 1.60E-01 J ug/l SW06 1 / 1 0.16 - - - - - Y No SL

56553 Benzo(a)anthracene 6.50E-02 J 6.50E-02 J ug/l SW06 1 / 1 0.065 - 1.80E-02 2.90E-02 - 0.049 Y ASL

205992 Benzo(b)fluoranthene 4.20E-02 J 4.20E-02 J ug/l SW06 1 / 1 0.042 - 1.80E-02 2.90E-02 - 0.049 Y ASL

218019 Chrysene 6.70E-02 J 6.70E-02 J ug/l SW06 1 / 1 0.067 - 1.80E-02 2.90E+00 - 0.049 Y ASL

118741 Hexachlorobenzene 6.50E-02 J 6.50E-02 J ug/l SW06 1 / 1 0.065 - 2.90E-04 4.20E-02 1 0.00074 Y ASL

129000 Pyrene 7.00E-02 J 7.00E-02 J ug/l SW06 1 / 1 0.07 - 4.00E+03 110 c - 11000 N BSL

Pesticides

33213659 Endosulfan II 5.10E-02 5.10E-02 ug/l SW06 1 / 1 0.051 - 8.90E+01 22 c - - N BSL

Metals

7440393 Barium 1.60E+02 1.60E+02 ug/l SW06 1 / 1 160 - NA 730 nc 2000 - N BSL

Footnote Instructions:

(1)  J - denotes estimated concentration. 

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4) USEPA (2002) National Recommended Water Quality Criteria for human health based on consumption of organism only.

(5) EPA Regional Screening Levels (RSLs) for tap water. 

    Target Cancer Risk = 1E-6; Target Hazard Quotient =1. 

    The RSLs, if based on noncancer risk, were adjusted by multiplying 0.1 to represent a target hazard quotient of 0.1.

    Additional notation indiates cancer (c) or non-cancer (nc) endpoint.     

(6) Maximum Contaminant Limit (MCL) (U.S. EPA 2002). 

(7) Missouri Water Criteria for human health under non-drinking water scenario (MDNR, 2009; 10 CSR 20-7.031).

(8) BSL - below screening level.  ASL - above screening level.  

Only detected surface water concentrations are presented.

For screening, used lowest value of the AWQC, RSLs, MCLs or Missouri SW Criteria (in bold).

(ug/L)

(5)

Detection

Frequency

Regional Screening 
Level

TABLE 8

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

Tap Water
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Scenario Timeframe:  Current and Future
Medium: Sediment
Exposure Medium:  Sediment 

Exposure CAS Chemical Units Location   Concentration Background Screening COPC Rationale for

Point Number   of Maximum Used for Value Toxicity Value Flag Selection or

 Concentration Screening  (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

Boeuf Creek Volatile Organic Compounds

67641 Acetone 1.50E-02 J 9.60E-02 J mg/kg SD01 2 / 8 9.60E-02 - 6100 nc N BSL

75003 Chloroethane 1.15E-03 J 1.30E-03 J mg/kg SD03/SD06 2 / 8 1.30E-03 - 1600 nc N BSL

74873 Chloromethane 1.80E-03 J 1.80E-03 J mg/kg SD06 1 / 8 1.80E-03 - 12 nc N BSL

127184 Tetrachloroethene 2.65E-03 J 2.65E-03 J mg/kg SD06 1 / 8 2.65E-03 - 0.57 c N BSL

Semi-Volatile Organic Compounds

91941 3,3'-Dichlorobenzidine 5.40E-02 J 5.40E-02 J mg/kg SD06 1 / 1 0.054 - 1.1 c N BSL

56553 Benzo(a)anthracene 1.13E-02 J 1.13E-02 J mg/kg SD06 1 / 1 0.0113 - 0.15 c N BSL

50328 Benzo(a)pyrene 3.52E-02 J 3.52E-02 J mg/kg SD06 1 / 1 0.0352 - 0.015 Y ASL

205992 Benzo(b)fluoranthene 3.60E-02 J 3.60E-02 J mg/kg SD06 1 / 1 0.036 - 0.15 N BSL

191242 Benzo(ghi)perylene 1.67E-02 J 1.67E-02 J mg/kg SD06 1 / 1 0.01665 - 230 nc N BSL

207089 Benzo(k)fluoranthene 2.54E-02 J 2.54E-02 J mg/kg SD06 1 / 1 0.0254 - 1.5 c N BSL

218019 Chrysene 2.09E-02 J 2.09E-02 J mg/kg SD06 1 / 1 0.02085 - 15 c N BSL

53703 Dibenz(a,h)anthracene 7.10E-03 J 7.10E-03 J mg/kg SD06 1 / 1 0.0071 - 0.015 c N BSL

206440 Fluoranthene 1.59E-02 J 1.59E-02 J mg/kg SD06 1 / 1 0.01585 - 230 nc N BSL

193395 Indeno(1,2,3-cd)pyrene 1.59E-02 J 1.59E-02 J mg/kg SD06 1 / 1 0.01585 - 0.15 c N BSL

129000 Pyrene 2.57E-02 J 2.57E-02 J mg/kg SD06 1 / 1 0.02565 - 170 nc N BSL

Pesticides

72548 4,4'-DDD 5.90E-04 J 5.90E-04 J mg/kg SD06 1 / 1 0.00059 - 2 c N BSL

50293 4,4'-DDT 9.20E-04 J 9.20E-04 J mg/kg SD06 1 / 1 0.00092 - 1.7 c N BSL

33213659 Endosulfan Sulfate 1.80E-04 J 1.80E-04 J mg/kg SD06 1 / 1 0.00018 - 37 nc N BSL

Endrin aldehyde 7.05E-04 J 7.05E-04 J mg/kg SD06 1 / 1 0.000705 - 1.8 nc N BSL

Endrin ketone 3.35E-04 J 3.35E-04 J mg/kg SD06 1 / 1 0.000335 - 1.8 nc N BSL

72435 Methoxychlor 5.50E-04 J 5.50E-04 J mg/kg SD06 1 / 1 0.00055 - 31 nc N BSL

Metals

7440382 Arsenic 2.40E+01 J 2.40E+01 J mg/kg SD06 1 / 1 24 - 0.39 c Y ASL

7440393 Barium 5.80E+02 5.80E+02 mg/kg SD06 1 / 1 580 - 1500 nc N BSL

7440439 Cadmium 5.00E-01 J 5.00E-01 J mg/kg SD06 1 / 1 0.5 - 7 nc N BSL

16065831 Chromium 3.95E+01 J 3.95E+01 J mg/kg SD06 1 / 1 39.5 - 12000 nc N BSL

7439921 Lead 4.00E+01 J 4.00E+01 J mg/kg SD06 1 / 1 40 - 40 nc N = SL

7782492 Selenium 4.75E-01 J 4.75E-01 J mg/kg SD06 1 / 1 0.475 - 39 nc N BSL

7440224 Silver 3.65E-01 J 3.65E-01 J mg/kg SD06 1 / 1 0.365 - 39 nc N BSL

7440666 Zinc 1.99E+02 J 1.99E+02 J mg/kg SD06 1 / 1 199 - 2300 nc N BSL

TABLE 9

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

Detection   Minimum 

Concentration

(Qualifier)

Maximum 

Concentration

(Qualifier)

Frequency
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Scenario Timeframe:  Current and Future
Medium: Sediment
Exposure Medium:  Sediment 

Exposure CAS Chemical Units Location   Concentration Background Screening COPC Rationale for

Point Number   of Maximum Used for Value Toxicity Value Flag Selection or

 Concentration Screening  (N/C) (Y/N) Deletion

(1) (1) (2) (3) (4) (5)

TABLE 9

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Riverfront Superfund Site - OU2/OU6

Detection   Minimum 

Concentration

(Qualifier)

Maximum 

Concentration

(Qualifier)

Frequency

Footnote Instructions:

(1) J-denotes estimated concentratoin.  B-denotes blank contamination. 

(2)  Maximum concentrations are used for screening.

(3)  Background values are not available for the site and not used for COPC screenings .

(4)  Source(s) for the "Screening Toxicity Value": The Regional Residential Screening Level (U.S. EPA, 2009) and reduced by a factor of 10 for noncarcinogens. Additional notation indicates cancer (c) or no  

(5) BSL - below screening.  ASL - above screening.  

* Surrogate compound values are used for compounds without the toxicity values: fluoranthene is used for benzo(g,h,i)perylene; anthracene is used for phenanthrene;

Endosulfan for Sndosulfan sulfate; and Endrin for endrin aldehyde and endrin ketone.

Shaded compounds selected as COPCs
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COPCb/

CAS 
Numberc/ H' Refd/ Dair(cm2/s)e/ Ref Dwat(cm2/s)e/ Ref

Koc 
(L/kg)e/ Ref

Kd 
(cm3/g)e/ Ref OAF Ref DAF Ref

Methylene Chloride 75-09-2 1.30E-01 RSL 1.00E-01 RSL 1.35E-05 RSL 2.37E+01 RSL 1.42E-01 CA ** U -- -
Naphthalene 91-20-3 1.80E-02 RSL 6.00E-02 RSL 8.40E-06 RSL 1.84E+03 RSL 1.10E+01 CA ** U 0.13 U
Tetrachloroethylene (PCE) 127-18-4 7.20E-01 RSL 5.00E-02 RSL 9.50E-06 RSL 1.07E+02 RSL 6.42E-01 CA ** U -- -
Trichloroethylene (TCE) 79-01-6 4.00E-01 RSL 6.90E-02 RSL 1.00E-05 RSL 6.77E+01 RSL 4.06E-01 CA ** U -- -
1,2-Dichloroethene, total 540-59-0 1.70E-01 RSL 9.00E-02 RSL 1.10E-05 RSL 4.38E+01 RSL 2.63E-01 CA ** U -- -
Vinyl Chloride 75-01-4 1.10E+00 RSL 1.10E-01 RSL 1.20E-05 RSL 2.37E+01 RSL 1.42E-01 CA ** U -- -

Benzo(a)anthracene 56-55-3 4.90E-04 RSL 5.10E-02 SSL 9.00E-06 SSL 2.31E+05 RSL 1.39E+03 CA ** U 0.13 U
Benzo(a)pyrene 50-32-8 1.90E-05 RSL 4.30E-02 SSL 9.00E-06 SSL 7.87E+05 RSL 4.72E+03 CA ** U 0.13 U
Chrysene 218-01-9 2.10E-04 RSL 2.48E-02 SSL 6.21E-06 SSL 2.36E+05 RSL 1.42E+03 CA ** U 0.13 U
Hexachlorobenzene 118-74-1 7.00E-02 RSL 5.42E-02 SSL 5.91E-06 SSL 3.38E+03 RSL 2.03E+01 CA ** U 0.1 U
4-bromophenyl phenyl ether 101-55-3 -- - -- - -- - -- - -- - -- - -- -

Arsenic 7440-38-2 -- NU -- NU -- NU -- NU 31 SSL ** U 0.03 U

a/ 

b/

c/

d/

e/

f/

g/

Units are defined as: cm2/s = Square centimeters per second; L/kg = Liters per kilogram; and cm3/g = Cubic centimeters per gram.

"**" = Per USEPA (2001b) guidance, toxicity factors were not adjusted for chemicals with gastrointestinal absorption values greater than 50-percent.

"--" = Data unavailable.

Parameters defined as: H' = Henry's law constant (unitless); Dair = Diffusivity in air; Dwat = Diffusivity in water; Koc = Organic carbon partition coefficient; Kd = Soil-water partition 
coefficient; OAF = Oral absorption factor; DAF = Dermal absorption factor.

COPC = Chemical of potential concern.

CAS = Chemical abstracts service number.

Ref = References; RSL = USEPA (2009, Inorganic Kd value based on a site specific pH of 8.0); U = USEPA (2004b); CA = Calculated per USEPA (1996a) guidance; NU = Not used.

Riverfront Superfund Site - OU2/OU6

PHYSICAL PROPERTIES FOR CHEMICALS OF POTENTIAL CONCERN
TABLE 10

Inorganics

Parameter Valuea/

Volatile Organic Compounds

Semivolatile Organic Compounds
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SELECTION OF EXPOSURE PATHWAYS

Riverfront Superfund Site - OU2 and OU6

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current Soil Soil Surface soil (0-3') Site Workers Adult Ingestion Quant The site is currently occupied by Metalcraft Industries.  

Dermal contact Quant The site is currently occupied by Metalcraft Industries.

Trespassers Juvenile Ingestion Quant Although the access to the facility is limited, trespassers may be 
able to gain access to some areas of OU2/OU6.

Dermal contact Quant Although the access to the facility is limited, trespassers may be 
able to gain access to some areas of OU2/OU6.

Mixed soil (0-10') Construction Workers Adult Ingestion None No construction activities occur at the site.

Dermal None No construction activities occur at the site.

Ambient Air (0-3') Site Workers Adult Inhalation Quant The site is currently occupied by Metalcraft Industries.

Trespassers Juvenile Inhalation Quant Although the access to the facility is limited, trespassers may be 
able to gain access to some areas of OU2/OU6.

Construction Workers Adult Inhalation None No construction activities occur at the site.

Indoor Air (0-10') Site Workers Adult Inhalation Quant The site is currently occupied by Metalcraft Industries.

Groundwater Groundwater Ambient Air Site Workers Adult Inhalation Quant Although the site is occupied by Metalcraft Industries, the 
groundwater volatilization to ambient air pathway is insigificant 
comparing to the soil direct contact exposure pathways.

Trespassers Juvenile Inhalation Quant Although the access to the facility is limited, trespassers may be 
able to gain access to some areas of OU2/OU6.

Construction Workers Adult Inhalation None No construction activities occur at the site.

Indoor Air Site Workers Adult Inhalation Quant The site is currently occupied by Metalcraft Industries.

High School Occupants Adult 
and Juvenile

Inhalation Quant The school is currently occupied by high school teachers, students 
and maintenance employees.

Residents Adult 
and Child

Inhalation Quant Evaluated for the shallow groundwater at the north end of OU6; 
however, additional sampling is being conducted to further evaluate 
this pathway.  

Shallow Groundwater Construction Workers Adult Dermal Contact None No construction activities occur at the site.

Tap Water Commercial Workers Adult Ingestion                 
Inhalation duirng 

showering            
Dermal contact during 

showering          

None Groundwater at the site is not used for potable consumption.  

Residents Adult
and Child

Ingestion                 
Inhalation duirng 

showering            
Dermal contact during 

showering          

Quant Although residents currently have in-house treatment systems to 
remove contaminants prior to consumption, the concentrations in 
tap water were evaluated prior to treatment.

TABLE 11
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SELECTION OF EXPOSURE PATHWAYS

Riverfront Superfund Site - OU2 and OU6

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

TABLE 11

Current (cont.) Surface Water Surface Water Boeuf Creek Tributaries Trespassers Juvenile Dermal contact Quant Human exposures through swimming in the tributaries are unlikely 
because the tributaries are shallow.  Wading is a potentially 
complete exposure pathway since the depths of the tributaries is 
shallow.

Sediment Sediment Bouef Creek Tributaries Trespassers Juvenile Incidental Ingestion Quant Human exposures through swimming in the tributaries are unlikely 
because the tributaries are shallow.  However, there is potential for 
a trespasser to be exposed to sediment while wading.

Dermal contact Quant Human exposures through swimming in the tributaries are unlikely 
because the tributaries are shallow.  However, there is potential for 
a trespasser to be exposed to sediment while wading.

Inhalation Quant Human exposures through swimming in the tributaries are unlikely 
because the tributaries are shallow.  However, there is potential for 
a trespasser to be exposed to sediment while wading.

Future Soil Soil Surface soil (0-3') Commercial Workers 
(Outdoor)

Adult Ingestion Quant Under the anticipated future commercial scenario, commercial 
workers may be exposed to the contaminated soil.

Dermal contact Quant Under the anticipated future commercial scenario, commercial 
workers may be exposed to the contaminated soil.

Trespassers Juvenile Ingestion Quant Under the anticipated future commercial scenario, a juvenile 
trespasser may be exposed to the contaminated soil.

Dermal contact Quant Under the anticipated future commercial scenario, a juvenile 
trespasser may be exposed to the contaminated soil.

Mixed soil (0-10') Construction Workers Adult Ingestion Quant Under the anticipated future commercial scenario, construction 
workers may be exposed to the contaminated soil.

Dermal contact Quant Under the anticipated future commercial scenario, construction 
workers may be exposed to the contaminated soil.

Mixed soil (0-10') Future Residents - OU2 Adult and child Ingestion Quant
Although the anticipated future use for the site is industrial, a future 
residential scenario is also evaluated for the site.   A future resident 
may be exposed to the contaminated soil.

Dermal contact Quant
Although the anticipated future use for the site is industrial, a 
hypothetical residential scenario is also evaluated for the site.   A 
hypothetical resident may be exposed to the contaminated soil.

Ambient Air (0-3') Commercial Workers 
(Outdoor)

Adult Inhalation Quant Under the anticipated future commercial scenario, commercial 
workers may be exposed to the contaminated soil through soil 
volatilization to ambient air.

Trespassers Juvenile Inhalation Quant Under the anticipated future commercial scenario, a juvenile 
trespasser may be exposed to the contaminated soil through soil 
volatilization to ambient air.

Mixed (0-10') Construction Workers Adult Inhalation Quant Under the anticipated future commercial scenario, construction 
workers may be exposed to the contaminated soil through soil 
volatilization to ambient air.

Future (con't) Soil (con't) Soil (con't) Mixed (0-10') Future Residents - OU2 Adult and child Inhalation Quant Although the anticipated future use for the site is industrial, a future 
residential scenario is also evaluated for the site.   A future resident 
may be exposed to the contaminated soil.
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SELECTION OF EXPOSURE PATHWAYS

Riverfront Superfund Site - OU2 and OU6

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

TABLE 11

Indoor Air (0-10') Commercial Workers 
(Indoor)

Adult Inhalation Quant Under the anticipated future commercial scenario, commercial 
workers may be exposed to the contaminated soil through soil 
volatilization to indoor air.

Future Residents - OU2 Adult and child Inhalation Quant
Under the future  residential scenario, residents may be exposed to 
the contaminated soil through soil volatilization to indoor air.

Groundwater Groundwater Ambient Air Commercial Workers 
(Outdoor)

Adult Inhalation Quant Under the anticipated future commercial scenario, commercial 
workers may be exposed to the contaminated groundwater through 
groundwater volatilzation to ambient air.

Trespassers Juvenile Inhalation Quant Under the anticipated future commercial scenario, a juvenile 
trespasser may be exposed to the contaminated groundwater 
through groundwater volatilization to ambient air.

Construction Workers Adult Inhalation Quant Under the anticipated future commercial scenario, construction 
workers may be exposed to the contaminated groundwater through 
groundwater volatilization to ambient air.

Future Residents - OU2 Adult and child Inhalation Quant Although the anticipated future use for the site is industrial, a future 
residential scenario is also evaluated for the site.   A future resident 
may be exposed to the contaminated groundwater.

Indoor Air Commercial Workers 
(Indoor)

Adult Inhalation Quant Under the anticipated future commercial scenario, commercial 
workers may be exposed to the contaminated groundwater through 
groundwater volatilization to indoor air.

Future Residents - OU2 Adult and child Inhalation Quant Under the future residential scenario, residents may be exposed to 
the contaminated groundwater through groundwater volatilization to 
indoor air.

High School Occupants Adult 
and Juvenile

Inhalation Quant The site is currently occupied by high school teachers, students and 
maintenance employees.

Shallow Groundwater Construction Workers Adult Dermal Contact None The groundwater dermal contact is considered an incomplete 
exposure pathway because the typical depth to groundwater on-site 
is deeper than 10 feet, which is deeper than normal construction 
activity. 

Tap Water Future Groundwater Users 
(Residents) - OU2

Adult and child Ingestion                   
Inhalation during 

showering

Quant

Dermal contact during 
showering

Surface Water Surface Water Boeuf Creek Tributaries Trespassers Juvenile Dermal contact Quant Human exposures through swimming in thetribu taries are unlikely 
because they are shallow.  Wading is a potentially complete 
exposure pathway.

Sediment Sediment Boeuf Creek Tributaries Trespassers Juvenile Direct contact including 
Incidental Ingestion, 

inhalation and dermal 
contact.

Quant Although human exposures through swimming in the tributaries are 
unlikely; wading is a potential activity.  There is potential for a 
trespasser to be exposed to sediment.

Although groundwater at the site is not used for potable 
consumption and no drinking water wells are identified at the site, a 
future groundwater user is considered because there is no 
groundwater use restriction to prevent any drinking water wells to be 
installed on-property.
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EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Current/Future

Medium:  Groundwater-shallow (on-site)

Exposure Medium:  Ambient Air

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Naphthalene mg/l NA NA 2.90E-04 2.90E-04 mg/l max. Few samples 

1,2-Dichloroethene (total) mg/l NA NA 7.80E-02 7.80E-02 mg/l max. Less than 20 samples

Methylene chloride mg/l NA NA 1.90E-02 1.90E-02 mg/l max. Less than 20 samples

Tetrachloroethene mg/l NA NA 1.90E+02 1.90E+02 mg/l max. Less than 20 samples

Trichloroethene mg/l NA NA 1.50E-01 1.50E-01 mg/l max. Less than 20 samples

NA - Not applicable max. - maximum concentration

See Table 4 for maximum concentrations of COPCs in shallow groundwater presented in this table.  

TABLE 12.1
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EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:  Groundwater-Deep

Exposure Medium:  Groundwater

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

Tap Water Methylene Chloride mg/l NA NA 5.20E-03 5.20E-03 mg/l max. Standard Practice

Tetrachloroethene mg/l NA NA 4.91E+02 4.91E+02 mg/l max. Standard Practice

NA - Not applicable

max. - maximum concentration

See Table 5 for maximum concentrations of COPCs in deep groundwater presented in this table.  

TABLE 12.2
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EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Soil

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Surface Soil (<3 feet) Arsenic mg/kg NA NA 5.10E+00 5.10E+00 mg/kg Max Few samples

Benzo(a)pyrene mg/kg NA NA 3.60E-02 3.60E-02 mg/kg Max Few samples

Tetrachloroethene mg/kg 2.29E+00 7.26E+00 2.30E+01 7.26E+00 mg/kg    99% KM (Chebyshev) UCL representative

Residential Mixed Arsenic mg/kg 5.06E+00 NA 1.50E+01 1.50E+01 mg/kg Max Few samples

Soil (0-10 feet) Benzo(a)pyrene mg/kg 2.90E-02 NA 3.60E-02 3.60E-02 mg/kg Max Few samples

Tetrachloroethene mg/kg 8.94E+00 3.04E+01 2.90E+02 3.04E+01 mg/kg  97.5% KM (Chebyshev) UCL representative

(1) recommended UCL values per ProUCL distributions. (2)  ProUCL recommended distributions. max. = maximum concentration

TABLE 12.3
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EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Indoor Air

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

On-property Tetrachloroethene ug/m3 -- -- 3.90E+04 3.90E+04 ug/m3 max. Standard Practice

Building

(1)  Recommended UCL values per ProUCL distributions. "--" not calculated.
Max.- maximum concentration(2)  ProUCL recommended distributions.  

TABLE 12.4
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EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Current/Future

Medium:  Sediments

Exposure Medium:  Sediments

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Boeuf Creek Benzo(a)pyrene mg/kg -- -- 3.52E-02 3.52E-02 mg/kg max. Only Sample

Tributaries Arsenic mg/kg -- -- 2.40E+01 2.40E+01 mg/kg max. Only Sample

(1)  Recommended UCL values per ProUCL distributions. "--" not calculated. Max.- maximum concentration(2)  ProUCL recommended distribution   

TABLE 12.5
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EXPOSURE POINT CONCENTRATION SUMMARY

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Current/Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Maximum

Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration Exposure Point Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

(1) (2)

Boeuf Creek Methylene Chloride mg/L NA NA 7.50E-03 7.50E-03 mg/L max. Standard practice

Tributaries Tetrachloroethene mg/L 2.18E+01 3.02E+01 1.00E-01 3.02E+01 mg/L  95% KM (Chebyshev) UCL Standard practice

Trichloroethene mg/L NA NA 1.26E-02 1.26E-02 mg/L max. Standard practice

Vinyl chloride mg/L NA NA 3.37E-02 3.37E-02 mg/L max. Standard practice

Benzo(a)anthracene mg/L NA NA 1.60E-04 1.60E-04 mg/L max. Only sample

Benzo(b)fluoranthene mg/L NA NA 4.20E-05 4.20E-05 mg/L max. Only sample

Chrysene mg/L NA NA 6.70E-05 6.70E-05 mg/L max. Only sample

Hexachlorobenzene mg/L NA NA 6.50E-05 6.50E-05 mg/L max. Only sample

(1) recommended UCL values per ProUCL distributions. NA-Not calculated.
Max.- maximum concentration(2)  ProUCL recommended distributions.  

TABLE 12.6
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Chemical of Surface Soil Mixed Soil
Potential Concern (0-3') (0-10')

mg/kg mg/kg

Tetrachloroethylene 7.26E+00 3.04E+01

Benzo(a)pyrene 3.60E-02 3.60E-02
Arsenic 5.10E+00 1.50E+01

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

TABLE 13

EXPOSURE POINT CONCENTRATIONS ASSOCIATED WITH SOIL EXPOSURE 
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Groundwater

Exposure Medium: Air

     

Exposure Route Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Population Code Reference Model Name

Inhalation Industrial Adult Ambient Air CA Chemical Concentration in Air calculated mg/m3 calculated Intake (ug/m3) = (CA x ED x ET x EF)/(AT)
Workers (Outdoor)

Cw
Chemical Concentration in 
Groundwater site specific ug/l see Table 12.1 CA=Cw x VFgw,amb

ET Fraction EF in contact with air 0.333 unitless EPA, 2002 Dwseff (cm2/sec)=LGW/[(hv/Dseff)+(hcap/Dcapeff)]
EF Exposure Frequency 250 days/year EPA, 2002 Dseff=Dair x (θas3.33/θt2) + Dwat x (1/H) x (θws3.33/θt2)

ED Exposure Duration 25 years EPA, 2002 Dcapeff=Dair x (θacap3.33/θt2) + Dwat x (1/H) x (θwcap3.33/θt2)

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 9125 days
Average over the exposure duration/EPA, 

2002

Construction Adult Ambient Air CA Chemical Concentration in Air calculated mg/m3 calculated Intake (ug/m3) = (CA x ED x ET x EF)/(AT)
Workers 

Cw
Chemical Concentration in 
Groundwater site specific ug/l see Table 12.1 CA=Cw x VFgw,amb

ET Fraction EF in contact with air 0.333 unitless EPA, 2002 Dwseff (cm2/sec)=LGW/[(hv/Dseff)+(hcap/Dcapeff)]

EF Exposure Frequency 120 days/year
a 6 month (5 working days per week) 

construction project/professional 
Judgement Dseff=Dair x (θas3.33/θt2) + Dwat x (1/H) x (θws3.33/θt2)

ED Exposure Duration 0.5 years EPA, 2002 Dcapeff=Dair x (θacap3.33/θt2) + Dwat x (1/H) x (θwcap3.33/θt2)

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 180 days
Average over the exposure duration/EPA, 

2002

Trespasser Juvenile Ambient Air CA Chemical Concentration in Air calculated mg/m3 calculated Intake (ug/m3) = (CA x ED x ET x EF)/(AT)

Cw
Chemical Concentration in 
Groundwater site specific ug/l see Table 12.1 CA=Cw x VFgw,amb

ET Fraction EF in contact with air 0.333 unitless EPA, 2002 Dwseff (cm2/sec)=LGW/[(hv/Dseff)+(hcap/Dcapeff)]

EF Exposure Frequency 45 days/year Default, RAIS, 2009 Dseff=Dair x (θas3.33/θt2) + Dwat x (1/H) x (θws3.33/θt2)

ED Exposure Duration 10 years 9 to 18 years/professional Judgement Dcapeff=Dair x (θacap3.33/θt2) + Dwat x (1/H) x (θwcap3.33/θt2)

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 3650 days
Average over the exposure duration/EPA, 

2002

VFgw,amb volatilization factor, groundwater 
to ambient air calculated cm3-water/cm3-air calculated

DFamb Dispersion factor for ambient air 10 cm/s ASTM, 1998

Heff Effective Henry's law coefficient chemical specific cm3-water/cm3-air see Table 10

Lgw Depth to groundwater 431.29 cm site-specific

Dwseff Effective diffusivity - ave. water 
table to surface calculated cm2/sec calculated

hv Vadose zone thickness 426.29 cm site-specific

TABLE 14.1
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Groundwater

Exposure Medium: Air

     

Exposure Route Receptor Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Population Code Reference Model Name

TABLE 14.1

Inhalation (cont.) hcap Capillary zone thickness 5 cm ASTM, 1998

Dseff Effective diffusivity - vadose zone 
soil calculated cm2/sec calculated

Dcapeff Effective diffusivity - capillary 
fringe zone calculated cm2/sec calculated

Dair Molecular diffusion coefficient in 
air chemical specific cm2/sec see Table 10

Dwat Molecular diffusion coefficient in 
water chemical specific cm2/sec see Table 10

θas
Volumetric air content in vadose 
zone soils 0.31 cm3/cm3 ASTM, 1998

θws
Volumetric water content in 
vadose zone soils 0.12 cm3/cm3 ASTM, 1998

θt Total soil porosity vadose zone 0.43 cm3/cm3 ASTM, 1998

θacap
Volumetric air content in capillary 
zone soils 0.043 cm3/cm3 ASTM, 1998

θwcap
Volumetric water content in 
capillary zone soils 0.387 cm3/cm3 ASTM, 1998

ASTM, 1998: American Society for Testing and Materials (ASTM), 1998.  Standard Provisional Guide for Risk-Based Corrective Action. Designation: PS 104-98.
USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, December.
USEPA, 2004c: User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings, February.
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Groundwater

Exposure Medium: Groundwater

     

Exposure Route Receptor Receptor Exposure Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Population Age Point Code Reference Model Name

Ingestion Residents Adult/child Tap Water CW Constituent Concentration in 
Groundwater

site specific mg/l see Table 12.2
Chronic Daily Intake(CDI) (mg/kg-d) = 

IR Water Ingestion Rate 2/1 l/day USEPA, 1991/USEPA, 1980 (CW x IR x EF x ED)/(BW x AT)
EF Exposure Frequency 350 days/year EPA, 2002

ED Exposure Duration 24/6 years EPA, 2002

BW Body Weight 70/15 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 8760/2190 days Average over the exposure duration/EPA, 
2002

Dermal Contact Residents Adult/child Tap Water CW Chemical Concentration in 
Groundwater

site specific mg/l see Table 12.2 Dermally Absorbed Dose (DAD) (mg/kg-d) = 

CF1 Conversion Factor 1 0.001 mg/µg -- (DAevent x EV x EF x ED x SA)/(BW x AT)

CF2 Conversion Factor 2 0.001 L/cm3 -- Organics:

If Tevent < T*, then: DA event =

      2FA x Kp x Cw x (6τevent x Tevent/3.14)1/2

Tevent Exposure Time 1/0.58 hr/event EPA, 2004b If Tevent>t*, then: DA event =

FA Fraction of absorbed dose Chemical-
Specific

dimensionless EPA, 2004b FA x Kp x Cw x CF1 x CF2 x [Tevent/(1+B) + 2τevent(1+3B+3B2)/(1+B)2]

KP Permeability Coefficient from 
Water

Chemical-
Specific

cm/hr EPA, 2004b Inorganics:

T Lag time per event Chemical-
Specific

hr/event EPA, 2004b          DA event = Kp x Cw x Tevent x CF1 x CF2

t* Time to reach steady-state Chemical-
Specific

hr EPA, 2004b

B Dimensionless ration of Kp of a 
compound through the stratum 
corneum relative to its permeability 
coefficient across the viable 
epidermis.

Chemical-
Specific

dimensionless EPA, 2004b

EV Event Frequency 1 events/day EPA, 2004b
SA Skin Surface Area Available for 

Contact
18000/6600 cm2 EPA, 2004b

EF Exposure Frequency 350 days/year EPA, 2004b

ED Exposure Duration 24/6 years EPA, 2004b
BW Body Weight 70/15 kg EPA, 2004b
AT-c Averaging Time (Cancer) 25,550 days EPA, 2004b

AT-nc Averaging Time (Non-Cancer) 8760/2190 days EPA, 2004b

TABLE 14.2

DAevent Dermally absorbed dose per event 
per area of skin exposed

Chemical-
Specific

mg/cm2-event EPA, 2004b
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Groundwater

Exposure Medium: Groundwater

     

Exposure Route Receptor Receptor Exposure Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Population Age Point Code Reference Model Name

TABLE 14.2

Inhalation Residents Adult/child Tap Water CW Constituent Concentration in 
Groundwater

site specific mg/l see Table 12.2
Chronic Daily Intake(CDI) (mg/kg-d) = 

IR Water Inhalation Rate 0.83/0.42  (m3/hr) USEPA Region 9, 2004 (assumed 1/2 of the 
inhalation rate for a child) (CW x IR x tevent x EV x K x EF x ED)/(BW x AT)

tevent Event Duration 1 hr/event USEPA 2009

EV Event Frequency 1 event/day USEPA 2009

K Volatilization Factor 0.5 L/m3 USEPA 2009

EF Exposure Frequency 350 days/year EPA, 2002

ED Exposure Duration 24/6 years EPA, 2002

BW Body Weight 70/15 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 8760/2190 days Average over the exposure duration/EPA, 
2002

USEPA, 1997:  Exposure Factor Handbook, August.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, December.

USEPA, 2004b: Risk Assessment Guidance for Superfund v.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), July. 

USEPA 2009:  User's Guide and Background Technical Document for USEPA Regional Screening Level (RSLs) Table.
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Industrial Workers Adult Surface soil CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-3') Chronic Daily Intake(CDI) (mg/kg-d) = 

Outdoor IR Soil Ingestion Rate 100 mg/day EPA, 2002 (CS x IR x CF x FI x EF x ED)/(BW x AT)

CF Conversion Factor 1.00E-06 kg/mg EPA, 2002

FI Fraction Ingested 1 unitless 100% ingested/conservative assumption

EF Exposure Frequency 225 days/year EPA, 2002

ED Exposure Duration 25 years EPA, 2002

BW Body Weight 70 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 9125 days Average over the exposure duration/EPA, 2002

Industrial Workers Adult Indoor Dust CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-3') Chronic Daily Intake(CDI) (mg/kg-d) = 

Indoor IR Soil Ingestion Rate 100 mg/day EPA, 2002 (CS x IR x CF x FI x EF x ED)/(BW x AT)

CF Conversion Factor 1.00E-06 kg/mg EPA, 2002

FI Fraction Ingested 1 unitless 100% ingested/conservative assumption

EF Exposure Frequency 250 days/year EPA, 2002

ED Exposure Duration 25 years EPA, 2002

BW Body Weight 70 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 9125 days Average over the exposure duration/EPA, 2002

Construction Workers Adult Mixed soil CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-10') Chronic Daily Intake(CDI) (mg/kg-d) = 

IR Soil Ingestion Rate 330 mg/day EPA, 2002 (CS x IR x CF x FI x EF x ED)/(BW x AT)

CF Conversion Factor 1.00E-06 kg/mg EPA, 2002

FI Fraction Ingested 1 unitless 100% ingested/conservative assumption

EF Exposure Frequency 120 days/year Default, RAIS, 2009

ED Exposure Duration 0.5 years EPA, 2002

BW Body Weight 70 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 365 days Average over the exposure duration/EPA, 2002

Trespassers Juvenile Surface soil CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-3') Chronic Daily Intake(CDI) (mg/kg-d) = 
IR Soil Ingestion Rate 100 mg/day Adult default value/EPA, 2002 (CS x IR x CF x FI x EF x ED)/(BW x AT)

CF Conversion Factor 1.00E-06 kg/mg EPA, 2002

FI Fraction Ingested 1 unitless 100% ingested/conservative assumption

TABLE 14.3
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

TABLE 14.3

EF Exposure Frequency 45 days/year Default, RAIS, 2009

ED Exposure Duration 10 years 9 to 18 years/professional Judgement

BW Body Weight 53 kg 9 to 18 years old/professional Judgement

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 3650 days
Average over the exposure duration/EPA, 2002
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

TABLE 14.3

Dermal Contact Industrial Workers Adult Surface soil CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-3') Dermal Absorbed Dose (DAD) (mg/kg-d) = 
Outdoor CF Conversion Factor 1.00E-06 kg/mg EPA, 2002 (DAevent x EV x EF x ED x SA)/(BW x AT)

AF Soil to Skin Adherence Factor 0.2 mg/cm2 EPA, 2004b where

ABS Dermal Absorption Factor chemical-specific unitless EPA, 2004b Absorbed Dose per Event (DA event) (mg/cm2-event) =

SA Skin Surface Area 3300 cm2 EPA, 2004b  (CS x CF) x AF x ABS

EV Event Frequency 1 events/day EPA, 2004b

EF Exposure Frequency 225 days/year EPA, 2002

ED Exposure Duration 25 years EPA, 2002

BW Body Weight 70 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 9125 days Average over the exposure duration/EPA, 2002

Construction Workers Adult Mixed soil CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-10') Dermal Absorbed Dose (DAD) (mg/kg-d) = 
CF Conversion Factor 1.00E-06 kg/mg EPA, 2002 (DAevent x EV x EF x ED x SA)/(BW x AT)

AF Soil to Skin Adherence Factor 0.3 mg/cm2 EPA, 2004b where

ABS Dermal Absorption Factor chemical-specific unitless EPA, 2004b Absorbed Dose per Event (DA event) (mg/cm2-event) =

SA Skin Surface Area 3300 cm2 EPA, 2004b  (CS x CF) x AF x ABS

EV Event Frequency 1 events/day EPA, 2004b

EF Exposure Frequency 120 days/year a 6 month (5 working days per week) 
construction project/professional Judgement

ED Exposure Duration 0.5 years EPA, 2002

BW Body Weight 70 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 180 days Average over the exposure duration/EPA, 2002

Trespassers Juvenile Surface soil CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-3') Dermal Absorbed Dose (DAD) (mg/kg-d) = 
CF Conversion Factor 1.00E-06 kg/mg EPA, 2002 (DAevent x EV x EF x ED x SA)/(BW x AT)
AF Soil to Skin Adherence Factor 0.2 mg/cm2 EPA, 2004b where

ABS Dermal Absorption Factor chemical-specific unitless EPA, 2004b Absorbed Dose per Event (DA event) (mg/cm2-event) =

SA Skin Surface Area 4285 cm2 Default, RAIS, 2009  (CS x CF) x AF x ABS

EV Event Frequency 1 events/day EPA, 2004b

EF Exposure Frequency 45 days/year Default, RAIS, 2009

ED Exposure Duration 10 years 9 to 18 years/professional Judgement

BW Body Weight 53 kg 9 to 18 years old/professional Judgement

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 3650 days Average over the exposure duration/EPA, 2002
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

TABLE 14.3

Inhalation Industrial Workers Adult Surface soil CA Chemical Concentration in Air calculated ug/m3 calculated Risk = [CA x EF x ED x ET x URF]/(AT-C)

Outdoor CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-3') HQ = (CA x EF x ED x ET)/(RfC x AT-N)

EF Exposure Frequency 225 days/year EPA, 2002 CA = (1/VF+1/PEF) x CS

ED Exposure Duration 25 years EPA, 2002 VF = Q/C x [(3.1416 x Da x T)1/2]/[2 x ρb x Da] x (10-4 m2/cm2)
ET Fraction of EF in Contact with Soil 1 Unitless Conservative assumption/professional 

Judgement PEF=Q/C x (3600)/(0.036 x (1-V) x (Um/Ut)3 x F(x))
URF Inhalation Unit Risk Factor chemical-specific (ug/m3)-1

see Table 16.2

RfC Inhalation Reference Concentration chemical-specific ug/m3 see Table 15.2

VF Volatilization Factor calculated m3/kg see Appendix E

PEF Particulate Emission Factor calculated m3/kg see Appendix E

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 9125 days Average over the exposure duration/EPA, 2002

Construction Workers Adult Mixed soil CA Chemical Concentration in Air calculated ug/m3 calculated Risk = [CA x EF x ED x ET x URF]/(AT-C)

CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-10') HQ = (CA x EF x ED x ET)/(RfC x AT-N)

EF Exposure Frequency 120 days/year Default, RAIS, 2009 CA = (1/VF+1/PEF) x CS
ED Exposure Duration 0.5 years EPA, 2002 VF = Q/C x [(3.1416 x Da x T)1/2]/[2 x ρb x Da] x (10-4 m2/cm2)
ET Fraction of EF in Contact with Soil 1 Unitless Conservative assumption/professional 

Judgement PEF=Q/C x (3600)/(0.036 x (1-V) x (Um/Ut)3 x F(x))

URF Inhalation Unit Risk Factor chemical-specific (ug/m3)-1 see Table 16.2

RfC Inhalation Reference Concentration chemical-specific ug/m3 see Table 15.2

VF Volatilization Factor calculated m3/kg see Appendix E

PEF Particulate Emission Factor calculated m3/kg see Appendix E

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 180 days Average over the exposure duration/EPA, 2002

Trespassers Juvenile Surface soil CA Chemical Concentration in Air calculated ug/m3 calculated Risk = [CA x EF x ED x ET x URF]/(AT-C)

CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-3') HQ = (CA x EF x ED x ET)/(RfC x AT-N)

EF Exposure Frequency 45 days/year Default, RAIS, 2009

CA = (1/VF+1/PEF) x CS

ED Exposure Duration 10 years 9 to 18 years/professional Judgement VF = Q/C x [(3.1416 x Da x T)1/2]/[2 x ρb x Da] x (10-4 m2/cm2)

ET Fraction of EF in Contact with Soil 0.083 Unitless Conservative assumption/professional 
Judgement PEF=Q/C x (3600)/(0.036 x (1-V) x (Um/Ut)3 x F(x))

URF Inhalation Unit Risk Factor chemical-specific (ug/m3)-1 see Table 16.2

RfC Inhalation Reference Concentration chemical-specific ug/m3 see Table 15.2

VF Volatilization Factor calculated m3/kg see Appendix E



Page 5 of 6

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

TABLE 14.3

Inhalation (cont.) Trespassers Juvenile Surface soil PEF Particulate Emission Factor calculated m3/kg see Appendix E

(cont.) AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 3650 days Average over the exposure duration/EPA, 2002

Q/C inverse of the mean concentration 
at center of square source 64.78 g/m2-s per kg/m3 Chicago (0.5 acres)/EPA, 1996 Kd=Koc x foc

Inhalation Industrial Workers Adult Indoor Air Cair Chemical Concentration in Air calculated ug/m3 calculated Risk = [CA x EF x ED x URF]/(AT-C)

CS Chemical Concentration in Soil  site specific ug/kg Multiply 1000 for concentrations in Table 12.5 HQ = (CA x EF x ED)/(RfC x AT-N)
EF Exposure Frequency 250 days/year EPA, 2002 CA -Johnson and Ettinger model

ED Exposure Duration 25 years EPA, 2002 See Appendix C for calculations.
URF Inhalation Unit Risk Factor chemical-specific (ug/m3)-1 see Table 16.2

RfC Inhalation Reference Concentration chemical-specific ug/m3 see Table 15.2

AT-C Averaging Time -Cancer 25550 days EPA, 2002

AT-N Averaging Time-Non-Cancer 9125 days EPA, 2002

TS
Average soil-groundwater 
temperature 11 °C site specific

LF
Depth below grade to bottom of 
enclosed space floor 15 cm Assuming future industrial buildings will not have 

basements/USEPA, 2004c

Lt
Depth below grade to top of 
contamination 201.17 cm Sampling depth for subsurface soil/site-specific

Lb
Depth below grade to bottom of 
contamination 0 cm Default if value is unknown/USEPA, 2004c

SCS Soil 
Type Soil Conservation Service Soil Type SC g/cm3 site-specific shallow soil

ρb Soil dry bulk density 1.6 g/cm3 site-specific

qT Soil total porosity 0.41 unitless site-specific

qws Soil water-filled porosity 0.27 (cm3-water/cm3-
soil)

site-specific

foc Soil organic carbon fraction 0.0052 unitless site-specfic

Lcrack Enclosed space floor thickness 10 cm USEPA Recommended Default value/USEPA, 2004c

ΔP

Soil-building pressure differential 
(g/cm-s2)a/ 40 (g/cm-s2) USEPA Recommended Default value/USEPA, 2004c

LB Enclosed space floor length 1219.2 cm On-site building

WB Enclosed space floor width 2438.4 cm On-site building

HB Enclosed space height 365.76 cm Industrial structure
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TABLE 14.3

Inhalation (cont.) WB Floor-wall seam crack width 0.1 cm USEPA Recommended Default value/USEPA, 2004c

ER Indoor air exchange rate 0.83 1/hr Indoor exchange rate for an industrial 
building/ASTM, 1998

USEPA, 1996:  Soil Screening Guidance: User's Guide. OSWER. Pub 9355.4-23, April.

ASTM, 1998: American Society for Testing and Materials (ASTM), 1998.  Standard Provisional Guide for Risk-Based Corrective Action. Designation: PS 104-98.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, December.

USEPA, 2004b: Risk Assessment Guidance for Superfund v.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), July. 

USEPA, 2004c: User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings, February.



Page 1 of 4

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Hypothetical Adult/child Surface soil CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-10') Chronic Daily Intake(CDI) (mg/kg-d) = 

Residents IR Soil Ingestion Rate (adult) 100/200 mg/day EPA, 2002 (CS x IR x CF x FI x EF x ED)/(BW x AT)

CF Conversion Factor 1.00E-06 kg/mg EPA, 2002

FI Fraction Ingested 1 unitless Professional Judgement

EF Exposure Frequency 350 days/year EPA, 2002

ED Exposure Duration (adult) 24/6 years EPA, 2002

BW Body Weight (adult) 70/15 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer (adult) 8760/2190 days
Average over the exposure duration/EPA, 2002

Dermal Contact Hypothetical Adult/child Surface soil CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-10') Dermal Absorbed Dose (DAD) (mg/kg-d) = 

Residents CF Conversion Factor 1.00E-06 kg/mg EPA, 2002 (DAevent x EV x EF x ED x SA)/(BW x AT)

AF Soil to Skin Adherence Factor 0.07/0.2 mg/cm2 EPA, 2004b where

ABS Dermal Absorption Factor chemical-specific unitless EPA, 2004b Absorbed Dose per Event (DA event) (mg/cm2-event) =

SA Skin Surface Area 5700/2800 cm2 EPA, 2004b  (CS x CF) x AF x ABS

EV Event Frequency 1 events/day EPA, 2004b

EF Exposure Frequency 350 days/year EPA, 2002

ED Exposure Duration (adult) 24/6 years EPA, 2002

BW Body Weight (adult) 70/15 kg EPA, 2002

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer (adult) 8760/2190 days
Average over the exposure duration/EPA, 2002

Inhalation Hypothetical Adult Surface soil CA Chemical Concentration in Air calculated ug/m3 calculated Risk = [CA x EF x ED x ET x URF]/(AT-C)

Residents CS Chemical Concentration in Soil  site specific mg/kg see Table 13 (0-10') HQ = (CA x EF x ED x ET)/(RfC x AT-N)

EF Exposure Frequency 350 days/year EPA, 2002 CA = (1/VF+1/PEF) x CS

ED Exposure Duration 24/6 years EPA, 2002 VF = Q/C x [(3.1416 x Da x T)1/2]/[2 x ρb x Da] x (10-4 m2/cm2)
ET Fraction of EF in Contact with Soil 1 Unitless professional Judgement PEF=Q/C x (3600)/(0.036 x (1-V) x (Um/Ut)3 x F(x))

URF Inhalation Unit Risk Factor chemical-specific (ug/m3)-1 see Table 16.2
Da=[(θa3.33 x Di x H +θw3.33x Dw)/θt2]/( ρb x Kd +θw +θa x H)

RfC Inhalation Reference Concentration chemical-specific ug/m3 see Table 15.2 (See Appendix B for detail calculations)
VF Volatilization Factor calculated m3/kg see Appendix E

TABLE 14.4
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Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future
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Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
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TABLE 14.4

Inhalation (cont.) PEF Particulate Emission Factor calculated m3/kg see Appendix E

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 8760/2190 days Average over the exposure duration/EPA, 2002

Da apparent diffusivity calculated cm2/s calculated Da=[(θa3.33 x Di x H +θw3.33x Dw)/θt2]/( ρb x Kd +θw +θa x H)

Q/C inverse of the mean concentration 
at center of square source 64.78 g/m2-s per kg/m Chicago (0.5 acres)/EPA, 1996 Kd=Koc x foc

T exposure interval 9.5 x 108 s EPA, 1996

ρb dry soil bulk density 1.5 g/cm3 EPA, 1996

θt total soil porosity 0.43 cm3/cm3 EPA, 1996

θa air-filled soil porosity 0.28 cm3/cm3 EPA, 1996

θw water-filled soil porosity 0.15 cm3/cm3 EPA, 1996

Di diffusivity in air at 25oC chemical-specific cm2/s EPA, 1996

Dw diffusivity in water at 25oC chemical-specific cm2/s EPA, 1996

H dimensionless henry's law constant chemical-specific unitless see Table 10

Kd soil-water partition coefficient calculated cm3/g calculated

Koc organic carbon partition coefficient chemical-specific cm3/g see Table 10

foc fractional organic carbon content of 
soil

0.002 g oc/g soil default for sandy soil 

V fraction of vegetative cover 0.5 unitless EPA, 1996

Um mean annual windspeed 4.69 m/s EPA, 1996

Ut Equivalent threshold value of 
windspeed at 7m

11.32 m/s EPA, 1996

F(x) Function dependent on Um/Ut 0.194 unitless EPA, 1996

Inhalation Hypothetical Adult&child Indoor Air Cair Chemical Concentration in Air calculated ug/m3 calculated Risk = [CA x EF x ED x URF]/(AT-C)

Residents CS Chemical Concentration in Soil  site specific ug/kg calculated HQ = (CA x EF x ED)/(RfC x AT-N)

EF Exposure Frequency 350 days/year EPA, 2002 CA -Johnson and Ettinger model

ED Exposure Duration 30 years EPA, 2002 See Appendix B for calculations.
URF Inhalation Unit Risk Factor chemical-specific (ug/m3)-1 see Table 16.2

RfC Inhalation Reference Concentration chemical-specific ug/m3 see Table 15.2

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 10950 days Average over the exposure duration/EPA, 2002

TS
Average soil-groundwater 
temperature 11 °C site specific
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

TABLE 14.4

Inhalation (cont.) Hypothetical 
Residents Adult&child Indoor Air LF

Depth below grade to bottom of 
enclosed space floor 200 cm Assuming future residential buildings with 

basements/USEPA, 2004c

Lt
Depth below grade to top of 
contamination 201.17 cm Sampling depth for subsurface soil/site-specific

Lb
Depth below grade to bottom of 
contamination 0 cm Default if value is unknown/USEPA, 2004c

ha Thickness of soil stratum A 201.168 cm site specific

hb Thickness of soil stratum B 60.96 cm site specific

SCS Soil 
Type Soil stratum A SC g/cm3 site-specific shallow soil

ρb Soil dry bulk density 1.6 g/cm3 site-specific shallow soil

qT Soil total porosity 0.41 unitless site-specific shallow soil

qws Soil water-filled porosity 0.27
(cm3-
water/cm3-
soil)

site-specific shallow soil

foc Soil organic carbon fraction 0.0052 unitless site-specific shallow soil

Lcrack Enclosed space floor thickness 10 cm USEPA Recommended Default value/USEPA, 2004c

ΔP

Soil-building pressure differential 
(g/cm-s2)a/ 40 (g/cm-s2) USEPA Recommended Default value/USEPA, 2004c

LB Enclosed space floor length 1000 cm Small On-site building
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

TABLE 14.4

Inhalation (cont.) Hypothetical 
Residents Adult Indoor Air WB Enclosed space floor width 1000 cm Small On-site building

HB Enclosed space height 365.76 cm Residential structure

WB Floor-wall seam crack width 0.1 cm USEPA Recommended Default value/USEPA, 2004c

ER Indoor air exchange rate 0.25 1/hr USEPA Recommended Default value/USEPA, 2004c

USEPA, 1996b:  Soil Screening Guidance: User's Guide. OSWER. Pub 9355.4-23.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, December.

USEPA, 2004b: Risk Assessment Guidance for Superfund v.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), July. 

USEPA, 2004c: User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings, February.
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Sediment

Exposure Medium: Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Trespassers Juvenile Sediment CS Chemical Concentration in Sediment site specific mg/kg see Table 12.5 Chronic Daily Intake(CDI) (mg/kg-d) = 
IR Sediment Ingestion Rate 100 mg/day Adult default value/EPA, 2002 (CS x IR x CF x FI x EF x ED)/(BW x AT)

CF Conversion Factor 1.00E-06 kg/mg EPA, 2002

FI Fraction Ingested 1 unitless 100% ingested/conservative assumption

EF Exposure Frequency 45 days/year Default, RAIS, 2009

ED Exposure Duration 10 years 9 to 18 years/professional Judgement

BW Body Weight 53 kg 9 to 18 years old/professional Judgement

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 3650 days
Average over the exposure duration/EPA, 2002

Dermal Contact Trespassers Juvenile Sediment CS Chemical Concentration in Sediment site specific mg/kg see Table 12.5 Dermal Absorbed Dose (DAD) (mg/kg-d) = 

CF Conversion Factor 1.00E-06 kg/mg EPA, 2002 (DAevent x EV x EF x ED x SA)/(BW x AT)
AF Soil to Skin Adherence Factor 0.2 mg/cm2 EPA, 2004b where

ABS Dermal Absorption Factor chemical-specific unitless EPA, 2004b Absorbed Dose per Event (DA event) (mg/cm2-event) =

SA Skin Surface Area 4285 cm2 Default, RAIS, 2009  (CS x CF) x AF x ABS

EV Event Frequency 1 events/day EPA, 2004b

EF Exposure Frequency 45 days/year Default, RAIS, 2009

ED Exposure Duration 10 years 9 to 18 years/professional Judgement

BW Body Weight 53 kg 9 to 18 years old/professional Judgement

AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 3650 days Average over the exposure duration/EPA, 2002

Inhalation Trespassers Juvenile Sediment CA Chemical Concentration in Air calculated ug/m3 calculated Risk = [CA x EF x ED x ET x URF]/(AT-C)

CS Chemical Concentration in Sediment site specific mg/kg see Table 12.5 HQ = (CA x EF x ED x ET)/(RfC x AT-N)

EF Exposure Frequency 45 days/year Default, RAIS, 2009

CA = (1/VF+1/PEF) x CS

ED Exposure Duration 10 years 9 to 18 years/professional Judgement VF = Q/C x [(3.1416 x Da x T)1/2]/[2 x ρb x Da] x (10-4 m2/cm2)
ET

Fraction of EF in Contact with Soil 1 Unitless Conservative assumption/professional 
Judgement PEF=Q/C x (3600)/(0.036 x (1-V) x (Um/Ut)3 x F(x))

URF Inhalation Unit Risk Factor chemical-specific (ug/m3)-1 see Table 16.2
RfC Inhalation Reference Concentration chemical-specific ug/m3 see Table 15.2

VF Volatilization Factor calculated m3/kg see Appendix E

TABLE 14.5
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Sediment

Exposure Medium: Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

TABLE 14.5

Inhalation (cont.) Trespassers Juvenile Sediment PEF Particulate Emission Factor calculated m3/kg see Appendix E

(cont.) AT-C Averaging Time -Cancer 25550 days Conventional human lifespan (exposure 
averaged over lifespan)/EPA, 2002

AT-N Averaging Time-Non-Cancer 3650 days Average over the exposure duration/EPA, 2002

Q/C inverse of the mean concentration at 
center of square source 83.22 g/m2-s per kg/m3 Chicago (0.5 acres)/EPA, 1996 Kd=Koc x foc

USEPA, 1996:  Soil Screening Guidance: User's Guide. OSWER. Pub 9355.4-23, April.

ASTM, 1998: American Society for Testing and Materials (ASTM), 1998.  Standard Provisional Guide for Risk-Based Corrective Action. Designation: PS 104-98.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, December.

USEPA, 2004b: Risk Assessment Guidance for Superfund v.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), July. 

USEPA, 2004c: User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings, February.
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VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Medium:   Surface Water

Exposure Medium: Surface Water

     

Exposure Route Receptor Receptor Exposure Parameter Parameter Definition Values Units Rationale/ Intake Equation/

Population Age Point Code Reference Model Name

Dermal Contact Trespasser Juvenile Boeuf 
Creek 
Tirbutaries

CSW Chemical Concentration in 
Surface Water

site specific mg/l see Table 12.6 Dermally Absorbed Dose (DAD) (mg/kg-d) = 

CF1 Conversion Factor 1 0.001 mg/µg -- (DAevent x EV x EF x ED x SA)/(BW x AT)

CF2 Conversion Factor 2 0.001 L/cm3 -- Organics:

If Tevent < T*, then: DA event =

      2FA x Kp x Cw x (6τevent x Tevent/3.14)1/2

Tevent Exposure Time 2.00 hr/event USEPA, 1997 If Tevent>t*, then: DA event =

FA Fraction of absorbed dose Chemical-
Specific

dimensionless EPA, 2004b FA x Kp x Cw x CF1 x CF2 x [Tevent/(1+B) + 2τevent(1+3B+3B2)/(1+B)2]

KP Permeability Coefficient from 
Water

Chemical-
Specific

cm/hr EPA, 2004b Inorganics:

T Lag time per event Chemical-
Specific

hr/event EPA, 2004b          DA event = Kp x Cw x Tevent x CF1 x CF2

t* Time to reach steady-state Chemical-
Specific

hr EPA, 2004b

B Dimensionless ration of Kp of 
a compound through the 
stratum corneum relative to its 
permeability coefficient across 
the viable epidermis.

Chemical-
Specific

dimensionless EPA, 2004b

EV Event Frequency 1 events/day EPA, 2004b

SA Skin Surface Area Available 
for Contact

4,258 cm2 EPA, 1997

EF Exposure Frequency 45 days/year Default, RAIS, 2009
ED Exposure Duration 10 years 9 to 18 years/professional Judgement
BW Body Weight 53 kg 9 to 18 years old/professional Judgement
AT-c Averaging Time (Cancer) 25,550 days Conventional human lifespan (exposure 

averaged over lifespan)/EPA, 2002
AT-nc Averaging Time (Non-Cancer) 3,650 days Average over the exposure duration/EPA, 

2002

USEPA, 1997: Exposure Factor Handbook, August.
USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, December.
USEPA, 2004b: Risk Assessment Guidance for Superfund v.1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). 

TABLE 14.6

DAevent Dermally absorbed dose per 
event per area of skin 
exposed

Chemical-
Specific

mg/cm2-event EPA, 2004b
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TABLE 15.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal Primary Combined RfD:Target Organ(s)

of  Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying
Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(1) (2) (3) (MM/DD/YYYY)

Arsenic Chronic 3.00E-04 mg/kg-day 1 3.00E-04 mg/kg-day Skin 3 IRIS 04/01/09
Subchronic 3.00E-04 mg/kg-day 1 3.00E-04 mg/kg-day Skin 3 HEAST 1997

Benzo(a)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(a)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(b)fluoranthene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Chrysene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Naphthalene Chronic 2.00E-02 mg/kg-day 1 2.00E-02 mg/kg-day Body weight 3000 IRIS 04/01/09
Subchronic 6.00E-01 mg/kg-day 1 6.00E-01 mg/kg-day Body weight 3000 ATSDR 2009

Methylene chloride Chronic 6.00E-02 mg/kg-day 1 6.00E-02 mg/kg-day Liver 100 IRIS 04/01/09
Subchronic 6.00E-02 mg/kg-day 1 6.00E-02 mg/kg-day Liver 100 HEAST 1997

Tetrachloroethene Chronic 1.00E-02 mg/kg-day 1 1.00E-02 mg/kg-day Liver 1000 IRIS 04/01/09
Subchronic 1.00E-01 mg/kg-day 1 1.00E-01 mg/kg-day Liver 1000 HEAST 1997

Trichloroethylene N/A N/A N/A 1 N/A N/A N/A N/A N/A N/A

1,2-Dichloroethylene, total Chronic 9.00E-03 mg/kg/day 1 9.00E-03 mg/kg/day Liver 1000 RSL 04/01/09
Subchronic 1.00E-01 mg/kg-day 1 1.00E-01 mg/kg-day Blood 1000 PPRTV 2009

Hexachlorobenzene Chronic 8.00E-04 mg/kg/day 1 8.00E-04 mg/kg/day Liver 100 IRIS 04/01/09

Vinyl chloride Chronic 3.00E-03 mg/kg/day 1 3.00E-03 mg/kg/day Liver 30 IRIS 08/07/00

(1)   Source: see Table 10.  

(2) RfDABS = RfDo X ABSGI IRIS = Integrated Risk Information System

(3)   For IRIS values, the date IRIS was searched is provided. NCEA = National Center for Environmental Assessment N/A = Not Applicable or Not Available

       For HEAST values, a reference to the PRGs is provided. RSL = U.S. EPA Regional Screening Levels

       For NCEA values, a reference to the PRGs is provided. HEAST= Health Effects Assessment Summary Tables

Riverfront Superfund Site - OU2/OU6
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NON-CANCER TOXICITY DATA -- INHALATION

Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)

of  Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Organ(s) Factors Source(s) Date(s)

(2) (MM/DD/YYYY)

Arsenic Chronic 3.00E-05 mg/m3 CAL
Subchronic

Benzo(a)anthracene N/A N/A N/A N/A N/A N/A N/A

Benzo(a)pyrene N/A N/A N/A N/A N/A N/A N/A

Benzo(b)fluoranthene N/A N/A N/A N/A N/A N/A N/A

Chrysene N/A N/A N/A N/A N/A N/A N/A

Naphthalene Chronic 3.00E-03 mg/m3 nasal 3000 IRIS 10/1/09
Subchronic

Methylene chloride Chronic 1.10E+00 mg/m3 Liver 100 ATSDR 2009
Subchronic

Tetrachloroethene Chronic 2.70E-01 mg/m3 N/A N/A ATSDR 2009
Subchronic

Trichloroethylene Chronic 1.00E-02 mg/m3 Lung N/A NY 2006
Subchronic

1,2-Dichloroethylene, total Chronic 6.00E-02 mg/m3 USEPA 2009
Subchronic

Hexachlorobenzene N/A N/A N/A N/A N/A N/A N/A

Vinyl Chloride Chronic 1.00E-01 mg/m3 Liver 30 IRIS 08/07/00
Subchronic

N/A = Not Applicable or Not Available IRIS = Integrated Risk Information System
HEAST= Health Effects Assessment Summary Tables

(2)   For IRIS values, the date IRIS was searched is provided. RSL = U.S. EPA Regional Screening Levels Tables
       For HEAST values, a reference to the RSLs is provided. Cal = California Toxicity Criteria Database

       For NCEA values, a reference to the RSLs is provided.

Riverfront Superfund Site - OU2/OU6

TABLE 15.2
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CANCER TOXICITY DATA -- ORAL/DERMAL

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal for Dermal Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s) 

(1) (2) (3) (4) (MM/DD/YYYY)

Arsenic 1.50E+00 (mg/kg-day)-1 1 1.50E+00 (mg/kg-day)-1 A IRIS 10/2/09

Benzo(a)anthracene 7.30E-01 (mg/kg-day)-1 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 10/2/09

Benzo(a)pyrene 7.30E+00 (mg/kg-day)-1 1 7.30E+00 (mg/kg-day)-1 B2 IRIS 10/2/09

Benzo(b)fluoranthene 7.30E-01 (mg/kg-day)-1 1 7.30E-01 (mg/kg-day)-1 B2 IRIS 10/2/09

Chrysene 7.30E-03 (mg/kg-day)-1 1 7.30E-03 (mg/kg-day)-1 B2 IRIS 10/2/09

Naphthalene N/A N/A N/A N/A N/A C IRIS 10/2/09

Methylene chloride 7.50E-03 (mg/kg-day)-1 1 7.50E-03 (mg/kg-day)-1 B2 IRIS 10/2/09

Tetrachloroethene 5.40E-01 (mg/kg-day)-1 1 5.40E-01 (mg/kg-day)-1 N/A IRIS 10/2/09

Trichloroethylene 1.30E-02 (mg/kg-day)-1 1 1.30E-01 (mg/kg-day)-1 B1 CALEPA 10/2/09

1,2-Dichloroethylene, total N/A N/A 1 N/A N/A D IRIS 10/2/09

Hexachlorobenzene 1.60E+00 (mg/kg-day)-1 1 1.60E+00 (mg/kg-day)-1 B2 IRIS 10/2/09

Vinyl Chloride 7.20E-01 (mg/kg-day)-1 1 7.20E-01 (mg/kg-day)-1 A IRSI 10/2/09

(1) Source: see Table 10.
(2)  SFABS =        SFO    (3) Weight of Evidence/EPA Group:

       ABSGI      A - Human carcinogen
(4)   IRIS = Integrated Risk Information System      B1 - Probable human carcinogen - indicates that limited human data are available
       RSL = U.S. EPA Regional Screening Levels      B2 - Probable human carcinogen - indicates sufficient evidence in animals and 
CALEPA = California               inadequate or no evidence in humans 
     N/A = Not Applicable or Not Available      C - Possible human carcinogen

     D - Not classifiable as a human carcinogen

Riverfront Superfund Site - OU2/OU6

Table 16.1
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TABLE 16.2

CANCER TOXICITY DATA -- INHALATION
Riverfront Superfund Site - OU2/OU6

Chemical Unit Risk Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Cancer Guideline  

Concern Value Units Description Source(s) Date(s)
(2) (3) (MM/DD/YYYY)

Arsenic 4.30E-03 (µg/m3)-1 A IRIS 10/2/09
Benzo(a)anthracene 1.10E-04 (µg/m3)-1 B2 CAL 2009
Benzo(a)pyrene 1.10E-03 (µg/m3)-1 B2 CAL 2009
Benzo(b)fluoranthene 1.10E-04 (µg/m3)-1 B2 CAL 2009
Chrysene 1.10E-05 (µg/m3)-1 B2 CAL 2009
Naphthalene 3.40E-05 (µg/m3)-1 C CAL 10/2/09
Methylene chloride 4.70E-07 (µg/m3)-1 B2 IRIS 10/2/09
Tetrachloroethene 5.90E-06 (µg/m3)-1 N/A CAL 2004
Trichloroethylene 2.00E-06 (µg/m3)-1 B1 CAL 2004
1,2-Dichloroethylene, total N/A N/A D IRIS 10/2/09
Hexachlorobenzene 4.60E-04 (µg/m3)-1 B2 IRIS N/A
Vinyl chloride 4.40E-06 (µg/m3)-1

A IRIS 8/7/00

(1)  SFi = Unit Risk x Adjustment Factor or Inhalation RfD 
(2) Weight of Evidence/EPA Group: (3)   IRIS = Integrated Risk Information System
A - Human carcinogen        HEAST= Health Effects Assessment Summary Tables
B1 - Probable human carcinogen - indicates that limited human data are available        NCEA = National Center for Environmental Assessment
B2 - Probable human carcinogen - indicates sufficient evidence in animals and        RSL = U.S. EPA Regional Screening Levels
          inadequate or no evidence in humans        N/A = Not applicable or Not available
C - Possible human carcinogen        For IRIS values, the date IRIS was searched is provided.
D - Not classifiable as a human carcinogen        For HEAST values, a reference of the PRGs is provided.
E - Evidence of noncarcinogenicity
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Receptor Population:  Industrial Workers (Outdoor)

Receptor Age:  Adult

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Soil Soil Surface soil Ingestion Tetrachloroethylene 7.26 mg/kg 1.9E-06 mg/kg-day 0.54 1/mg/kg-day 1.0E-06 5.3E-06 mg/kg-day 0.01 mg/kg-day 5.3E-04

(0-3') Benzo(a)pyrene 0.036 mg/kg 7.1E-09 mg/kg-day 7.3 1/mg/kg-day 5.1E-08 2.0E-08 mg/kg-day - mg/kg-day -
Arsenic 5.1 mg/kg 1.6E-06 mg/kg-day 1.5 1/mg/kg-day 2.4E-06 4.5E-06 mg/kg-day 0.0003 mg/kg-day 1.5E-02

3.5E-06 1.5E-02

Dermal 
Contact Tetrachloroethylene 7.26 mg/kg - mg/kg-day 0.54 1/mg/kg-day - - mg/kg-day 0.01 mg/kg-day -

Benzo(a)pyrene 0.036 mg/kg 6.0E-09 mg/kg-day 7.3 1/mg/kg-day 4.4E-08 1.7E-08 mg/kg-day - mg/kg-day -
Arsenic 5.1 mg/kg 3.2E-07 mg/kg-day 1.5 1/mg/kg-day 4.8E-07 8.9E-07 mg/kg-day 0.0003 mg/kg-day 3.0E-03

Exp. Route 
Total 5.2E-07 3.0E-03

(0-10') Inhalation Tetrachloroethylene 3.04E+01 mg/kg 6.12E-01 ug/m3 0.0000059 (ug/m3)-1 3.6E-06 1.17E-03 ug/m3 270 ug/m3 4.3E-06

Benzo(a)pyrene 3.04E+00 mg/kg 1.85E-09 ug/m3 0.0011 (ug/m3)-1 2.0E-12 5.18E-12 ug/m3 - ug/m3 -
Arsenic 1.50E+01 mg/kg 7.71E-07 ug/m3 0.0043 (ug/m3)-1 3.3E-09 2.16E-09 ug/m3 3.00E-02 ug/m3 7.2E-08

Exp. Route 
Total 3.6E-06 4.4E-06

Exposure 
Point Total

7.6E-06 1.8E-02

Exposure Medium Total 7.6E-06 1.8E-02

Medium Total 7.6E-06 1.8E-02

Groundwater Air Ambient Inhalation 1,2-Dichloroethene, total 0.078 mg/l 4.9E-07 ug/m3 - 1/ug/m3 - 1.4E-06 ug/m3 6.0E+01 ug/m3 2.31E-08

Naphthalene 0.00029 mg/l 3.9E-10 ug/m3 3.4E-05 1/ug/m3 1.3E-14 1.1E-09 ug/m3 3.0E+00 ug/m3 3.7E-10

Methylene chloride 0.019 mg/l 1.2E-07 ug/m3 4.7E-07 1/ug/m3 5.7E-14 3.4E-07 ug/m3 1.1E+03 ug/m3 3.1E-10

Tetrachloroethene 190 mg/l 2.0E-03 ug/m3 5.9E-06 1/ug/m3 1.2E-08 5.7E-03 ug/m3 2.7E+02 ug/m3 2.1E-05

Trichloroethene 0.15 mg/l 1.3E-06 ug/m3 2.0E-06 1/ug/m3 2.7E-12 3.8E-06 ug/m3 1.0E+01 ug/m3 3.8E-07
Exp. Route 

Total 1.2E-08 2.1E-05

Exposure 
Point Total 1.2E-08 2.1E-05

Exposure Medium Total 1.2E-08 2.1E-05

Medium Total 1.2E-08 2.1E-05

Total of Receptor Risks Across All Media  7.6E-06 Total of Receptor Hazards A         ss All Media  1.8E-02

Values for soil ingestion, dermal contact and inhalation are from the RAIS risk tool calculator, 2010.

Exp. Route Total

TABLE 17.1
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Current/Future

Receptor Population:  Industrial Workers (Indoor)

Receptor Age:  Adult

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration(1) CSF/Unit Risk Cancer Risk Intake/Exposure Concentration(1) RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Soil Air On-property Inhalation Tetrachloroethene 2.90E+02 mg/kg 5.13E+02 ug/m3 5.9E-06 (ug/m3)-1 7.4E-04 5.13E+02 ug/m3 6.0E-01 mg/m3 5.9E-01

building Exp. Route 
Total 7.4E-04 5.90E-01

Exposure 
Point Total

7.4E-04 5.90E-01

Exposure Medium Total 7.4E-04 5.90E-01

Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration(1) CSF/Unit Risk Cancer Risk Intake/Exposure Concentration(1) RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Dust(2) On-property Ingestion Benzo(a)pyrene 0.016 mg/kg 5.6E-09 mg/kg-day 7.3 1/mg/kg-day 4.1E-08 1.6E-08 mg/kg-day - mg/kg-day -

building Arsenic 2.27 mg/kg 7.9E-07 mg/kg-day 1.5 1/mg/kg-day 1.2E-06 2.2E-06 mg/kg-day 0.0003 mg/kg-day 7.4E-03

1.2E-06 7.4E-03

Exposure 
Point Total

1.2E-06 7.40E-03

Exposure Medium Total 1.2E-06 7.40E-03

Medium Total 7.4E-04 5.97E-01

Groundwater Air On-property Inhalation Tetrachloroethene 1.90E+05 ug/L 3.10E+01 ug/m3 5.9E-06 (ug/m3)-1 4.5E-04 3.11E+02 ug/m3 6.0E-01 mg/m3 3.6E-01

Exp. Route 
Total 4.5E-04 3.60E-01

Exposure 
Point Total

4.5E-04 3.60E-01

Exposure Medium Total 4.5E-04 3.60E-01

Medium Total 4.5E-04 3.60E-01

Total of Receptor Risks Across All Media  1.9E-03 Total of Receptor Hazards A         ss All Media  0.96

(1)  See Appendix B for Johnson and Ettinger model for calculation of total cancer risk and hazard quotients.  
(2) The incidental ingestion of indoor dust tracked into an indoor environment is based on a concentration in indoor dust of 0.445 x concentration in outdoor soil (Alceon, 1996).

TABLE 17.2

Exp. Route Total
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Receptor Population:  Construction Workers

Receptor Age:  Adult

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Soil Soil Mixed soil Ingestion Tetrachloroethylene 3.04E+01 mg/kg 1.7E-07 mg/kg-day 0.54 1/mg/kg-day 9.0E-08 7.8E-06 mg/kg-day 0.01 mg/kg-day 7.8E-04

(0-10') Benzo(a)pyrene 3.60E-02 mg/kg 4.0E-10 mg/kg-day 7.3 1/mg/kg-day 2.9E-09 5.8E-09 mg/kg-day - mg/kg-day 0.0E+00
Arsenic 1.50E+01 mg/kg 3.4E-07 mg/kg-day 1.5 1/mg/kg-day 5.1E-07 3.9E-06 mg/kg-day 0.0003 mg/kg-day 1.3E-02

6.0E-07 1.4E-02
Dermal 
Contact Tetrachloroethylene 3.04E+01 mg/kg - mg/kg-day 0.54 1/mg/kg-day - - mg/kg-day 0.01 mg/kg-day -

Benzo(a)pyrene 3.60E-02 mg/kg 1.6E-10 mg/kg-day 7.3 1/mg/kg-day 1.1E-09 2.3E-09 mg/kg-day - mg/kg-day -
Arsenic 1.50E+01 mg/kg 1.5E-08 mg/kg-day 1.5 1/mg/kg-day 2.2E-08 3.5E-07 mg/kg-day 0.0003 mg/kg-day 1.2E-03

Exp. Route 
Total 2.3E-08 1.2E-03

Inhalation Tetrachloroethylene 3.04E+01 mg/kg 6.53E-03 ug/m3 0.0000059 (ug/m3)-1 3.9E-08 1.45E-04 ug/m3 0.27 ug/m3 2.4E-04

Benzo(a)pyrene 3.60E-02 mg/kg 1.97E-11 ug/m3 0.0011 (ug/m3)-1 2.2E-14 2.87E-13 ug/m3 - ug/m3 -
Arsenic 1.50E+01 mg/kg 8.23E-09 ug/m3 0.0043 (ug/m3)-1 3.5E-11 1.92E-10 ug/m3 0.00003 ug/m3 1.3E-05

Exp. Route 
Total 3.9E-08 2.5E-04

Exposure 
Point Total 6.6E-07 1.5E-02

Exposure Medium Total 6.6E-07 1.5E-02

Medium Total 6.6E-07 1.5E-02

Groundwater Air Ambient Inhalation 1,2-Dichloroethene, total 0.078 mg/l 4.7E-09 ug/m3 - (ug/m3)-1 - 6.6E-07 ug/m3 6.0E+01 ug/m3 1.11E-08

Naphthalene 0.00029 mg/l 3.8E-12 ug/m3 3.4E-05 (ug/m3)-1 1.3E-16 5.3E-10 ug/m3 3.0E+00 ug/m3 1.8E-10

Methylene chloride 0.019 mg/l 1.2E-09 ug/m3 4.7E-07 (ug/m3)-1 5.4E-16 1.6E-07 ug/m3 1.1E+03 ug/m3 1.5E-10

Tetrachloroethene 190 mg/l 2.0E-05 ug/m3 5.9E-06 (ug/m3)-1 1.2E-10 2.7E-03 ug/m3 2.7E+02 ug/m3 1.0E-05

Trichloroethene 0.15 mg/l 1.3E-08 ug/m3 2.0E-06 (ug/m3)-1 2.6E-14 1.8E-06 ug/m3 1.0E+01 ug/m3 1.8E-07
Exp. Route 

Total 1.2E-10 1.0E-05

Exposure 
Point Total 1.2E-10 1.0E-05

Exposure Medium Total 1.2E-10 1.0E-05

Medium Total 1.2E-10 1.0E-05

Total of Receptor Risks Across All Media  6.6E-07 Total of Receptor Hazards Across All Media  1.5E-02

Values for soil ingestion, dermal contact and inhalation are from the RAIS risk tool calculator, 2010.

Exp. Route Total

TABLE 17.3
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Scenario Timeframe:  

Receptor Population:  Trespasser

Receptor Age:  Juvenile

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Soil Soil Surface soil Ingestion Tetrachloroethylene 7.26 mg/kg 1.7E-06 mg/kg-day 0.54 1/mg/kg-day 9.1E-07 1.7E-06 mg/kg-day 0.01 mg/kg-day 1.7E-04

Benzo(a)pyrene 0.036 mg/kg 8.4E-09 mg/kg-day 7.3 1/mg/kg-day 6.1E-08 8.4E-09 mg/kg-day - mg/kg-day -
Arsenic 5.1 mg/kg 1.2E-06 mg/kg-day 1.5 1/mg/kg-day 1.8E-06 1.2E-06 mg/kg-day 0.0003 mg/kg-day 4.0E-03

2.8E-06 4.1E-03
Dermal 
Contact Tetrachloroethylene 7.26 mg/kg 1.4E-05 mg/kg-day 0.54 1/mg/kg-day 7.8E-06 1.4E-05 mg/kg-day 0.01 mg/kg-day 1.4E-03

Benzo(a)pyrene 0.036 mg/kg 9.3E-09 mg/kg-day 7.3 1/mg/kg-day 6.8E-08 9.3E-09 mg/kg-day - mg/kg-day -
Arsenic 5.1 mg/kg 3.1E-07 mg/kg-day 1.5 1/mg/kg-day 4.6E-07 3.1E-07 mg/kg-day 0.0003 mg/kg-day 1.0E-03

Exp. Route 
Total 8.3E-06 2.5E-03

Inhalation Tetrachloroethylene 7.26E+03 ug/kg 1.95E-02 ug/m3 0.0000059 (ug/m3)-1 1.2E-07 1.95E-02 ug/m3 2.71E+02 ug/m3 7.2E-05

Benzo(a)pyrene 3.60E+01 ug/kg 2.58E-10 ug/m3 0.0011 (ug/m3)-1 2.8E-13 2.58E-10 ug/m3 - ug/m3 -
Arsenic 5.10E+03 ug/kg 3.65E-08 ug/m3 0.0043 (ug/m3)-1 1.6E-10 3.65E-08 ug/m3 3.00E-02 ug/m3 1.2E-06

Exp. Route 
Total 1.2E-07 7.3E-05

Exposure 
Point Total 1.1E-05 6.7E-03

Exposure Medium Total 1.1E-05 6.7E-03

Medium Total 1.1E-05 6.7E-03

Sediment Sediment Creek Bank Incidential Benzo(a)pyrene 3.52E-02 mg/kg 8.2E-09 mg/kg-day 7.3E+00 1/mg/kg-day 6.0E-08 8.2E-09 mg/kg-day - mg/kg-day -

Ingestion Arsenic 2.40E+01 mg/kg 5.6E-06 mg/kg-day 1.5E+00 1/mg/kg-day 8.4E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

8.4E-06 1.9E-02

Dermal Benzo(a)pyrene 3.52E-02 mg/kg 9.1E-09 mg/kg-day 7.3E+00 1/mg/kg-day 6.7E-08 9.1E-09 mg/kg-day - mg/kg-day -

Contact Arsenic 2.40E+01 mg/kg 1.4E-06 mg/kg-day 1.5E+00 1/mg/kg-day 2.2E-06 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day 4.8E-03

2.2E-06 4.8E-03

Inhalation Benzo(a)pyrene 3.52E-02 mg/kg 2.6E-10 ug/m3 1.1E-03 1/ug/m3 - 2.6E-10 ug/m3 - ug/m3 -
Arsenic 2.40E+01 mg/kg 3.6E-08 ug/m3 4.3E-03 1/ug/m3 1.6E-10 3.6E-08 ug/m3 3.0E-02 ug/m3 1.2E-06

1.6E-10 1.2E-06

Exposure 
Point Total 1.1E-05 2.3E-02

Exposure Medium Total 1.1E-05 2.3E-02

Medium Total 1.1E-05 2.3E-02

Groundwater Air Ambient Inhalation Naphthalene 4.8353E-12 ug/m3 2.8E-14 ug/m3 - 1/ug/m3 - 2.0E-13 ug/m3 3.0E+00 ug/m3 6.6E-14

cis-1,2-Dichloroethene 6.0679E-09 ug/m3 3.56E-11 ug/m3 - 1/ug/m3 - 2.5E-10 ug/m3 6.0E+01 ug/m3 4.2E-12

Methylene chloride 1.4784E-09 ug/m3 8.7E-12 ug/m3 7.5E-03 1/ug/m3 6.5E-14 6.1E-11 ug/m3 1.1E+03 ug/m3 5.5E-14

Tetrachloroethene 2.4963E-05 ug/m3 1.5E-07 ug/m3 5.4E-01 1/ug/m3 7.9E-08 1.0E-06 ug/m3 2.7E+02 ug/m3 3.8E-09

Exp. Route Total

Riverfront Superfund Site - OU2/OU6

TABLE 17.4

Exp. Route Total

Exp. Route Total

Exp. Route Total

Current/future
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Scenario Timeframe:  

Receptor Population:  Trespasser

Receptor Age:  Juvenile

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Riverfront Superfund Site - OU2/OU6

TABLE 17.4

Current/future

Trichloroethene 1.6463E-08 ug/m3 9.7E-11 ug/m3 4.0E-01 1/ug/m3 3.9E-11 6.8E-10 ug/m3 1.0E+01 ug/m3 6.8E-11

7.9E-08 3.9E-09

Exposure 
Point Total 7.9E-08 3.9E-09

Exposure Medium Total 7.9E-08 3.9E-09

Medium Total 7.9E-08 3.9E-09

Surface Water Surface Shallow Ingestion Methylene chloride 7.50E-03 mg/L 1.3E-07 mg/kg-day 7.5E-03 1/mg/kg-day 9.4E-10 8.7E-07 mg/kg-day 6.0E-02 mg/kg-day 1.5E-05

Water Tetrachloroethene 3.02E-02 mg/L 5.0E-07 mg/kg-day 5.4E-01 1/mg/kg-day 2.7E-07 3.5E-06 mg/kg-day 1.0E-02 mg/kg-day 3.5E-04

Trichloroethene 1.26E-02 mg/L 2.1E-07 mg/kg-day 1.3E-02 1/mg/kg-day 2.7E-09 1.5E-06 mg/kg-day - mg/kg-day -

Benzo(a)anthracene 6.50E-05 mg/L 1.1E-09 mg/kg-day 7.3E-01 1/mg/kg-day 7.9E-10 7.6E-09 mg/kg-day - mg/kg-day -

Benzo(b)fluoranthene 4.20E-05 mg/L 7.0E-10 mg/kg-day 7.3E-01 1/mg/kg-day 5.1E-10 4.9E-09 mg/kg-day - mg/kg-day -

Chrysene 6.70E-05 mg/L 1.1E-09 mg/kg-day 7.3E-03 1/mg/kg-day 8.1E-12 7.8E-09 mg/kg-day - mg/kg-day -

Vinyl chloride 3.37E-02 mg/L 5.6E-07 mg/kg-day 7.2E-01 1/mg/kg-day 4.0E-07 3.9E-06 mg/kg-day 3.0E-03 mg/kg-day 1.3E-03

(Wading) Hexachlorobenzene 6.50E-05 mg/L 1.1E-09 mg/kg-day 1.6E+00 1/mg/kg-day 1.7E-09 7.6E-09 mg/kg-day 8.0E-04 mg/kg-day 9.5E-06

6.8E-07 1.7E-03

Dermal Methylene chloride 7.50E-03 mg/L 1.0E-07 mg/kg-day 7.5E-03 1/mg/kg-day 7.5E-10 7.0E-07 mg/kg-day 6.0E-02 mg/kg-day 1.2E-05

Contact Tetrachloroethene 3.02E-02 mg/L 5.4E-06 mg/kg-day 5.4E-01 1/mg/kg-day 2.9E-06 3.8E-05 mg/kg-day 1.0E-02 mg/kg-day 3.8E-03

Trichloroethene 1.26E-02 mg/L 6.6E-07 mg/kg-day 1.3E-02 1/mg/kg-day 8.5E-09 4.6E-06 mg/kg-day - mg/kg-day -

Benzo(a)anthracene 6.50E-05 mg/L 2.4E-07 mg/kg-day 7.3E-01 1/mg/kg-day 1.8E-07 1.7E-06 mg/kg-day - mg/kg-day -

Benzo(b)fluoranthene 4.20E-05 mg/L 2.7E-07 mg/kg-day 7.3E-01 1/mg/kg-day 2.0E-07 1.9E-06 mg/kg-day - mg/kg-day -

Chrysene 6.70E-05 mg/L 2.6E-07 mg/kg-day 7.3E-03 1/mg/kg-day 1.9E-09 1.8E-06 mg/kg-day - mg/kg-day -

Vinyl chloride 3.37E-02 mg/L 6.6E-07 mg/kg-day 7.2E-01 1/mg/kg-day 4.7E-07 4.6E-06 mg/kg-day 3.0E-03 mg/kg-day 1.5E-03

Hexachlorobenzene 6.50E-05 mg/L 8.9E-09 mg/kg-day 1.6E+00 1/mg/kg-day 1.4E-08 6.3E-07 mg/kg-day 8.0E-04 mg/kg-day 7.9E-04

3.8E-06 6.1E-03

Exposure 
Point Total 4.5E-06 7.8E-03

Exposure Medium Total 4.5E-06 7.8E-03

Medium Total 4.5E-06 7.8E-03

Total of Receptor Risks Across All Media  2.6E-05 Total of Receptor Hazards Across All Media  3.8E-02

Calculations and values are presented in Appendix E.

Exp. Route Total

Exp. Route Total

Exp. Route Total
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Receptor Population:  

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration(1) CSF/Unit Risk Cancer Risk Intake/Exposure Concentration(1) RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Soil Soil Mixed soil Ingestion Tetrachloroethylene 30.4 mg/kg 4.8E-05 mg/kg-day 0.54 1/mg/kg-day 2.6E-05 3.9E-04 mg/kg-day 0.01 mg/kg-day 3.9E-02

(0-10') Benzo(a)pyrene 0.036 mg/kg 2.4E-07 mg/kg-day 7.3 1/mg/kg-day 1.8E-06 4.6E-07 mg/kg-day - mg/kg-day -
Arsenic 15 mg/kg 2.4E-05 mg/kg-day 1.5 1/mg/kg-day 3.5E-05 1.9E-04 mg/kg-day 0.0003 mg/kg-day 6.4E-01

6.3E-05 6.8E-01

Dermal 
Contact Tetrachloroethylene 30.4

mg/kg - mg/kg-day
0.54

1/mg/kg-day
-

- mg/kg-day
0.01

mg/kg-day
-

Benzo(a)pyrene 0.036 mg/kg 9.3E-08 mg/kg-day 7.3 1/mg/kg-day 6.8E-07 1.7E-07 mg/kg-day - mg/kg-day -
Arsenic 15 mg/kg 2.2E-06 mg/kg-day 1.5 1/mg/kg-day 3.3E-06 1.6E-05 mg/kg-day 0.0003 mg/kg-day 5.4E-02

Exp. Route 
Total 4.0E-06 5.4E-02

Inhalation Tetrachloroethylene 3.04E+04 ug/kg 3.43E+00 ug/m3 5.9E-06 (ug/m3)-1 2.0E-05 7.99E-03 ug/m3 0.27 ug/m3 3.0E-02

Ambient Air Benzo(a)pyrene 3.60E+01 ug/kg 2.63E-08 ug/m3 0.0011 (ug/m3)-1 2.9E-11 2.42E-11 ug/m3 - ug/m3 -
Arsenic 1.50E+04 ug/kg 4.32E-06 ug/m3 0.0043 (ug/m3)-1 1.9E-08 1.01E-08 ug/m3 3.00E-05 ug/m3 3.4E-04

Exp. Route 
Total 2.0E-05 3.0E-02

Exposure Medium Total 8.7E-05 7.6E-01

Air On-property Inhalation Tetrachloroethene 2.90E+02 mg/kg 2.3E+03 ug/m3 5.9E-06 (ug/m3)-1 5.6E-03 2.3E+03 ug/m3 6.0E-01 mg/m3 3.7E+00

Indoor building Exp. Route 
Total 5.6E-03 3.7E+00

Exposure 
Point Total 5.6E-03 3.7E+00

Exposure Medium Total 5.6E-03 3.7E+00

Medium Total 5.7E-03 4.5E+00

Groundwater Air On-property Inhalation Tetrachloroethene 1.90E+05 ug/L 1.5E+03 ug/m3 5.9E-06 (ug/m3)-1 3.7E-03 1.5E+03 ug/m3 6.0E-01 mg/m3 2.4E+00

Indoor building

Exp. Route 
Total 3.7E-03 2.4E+00

Exposure 
Point Total 3.7E-03 2.4E+00

Exposure Medium Total 3.7E-03 2.4E+00

Medium Total 3.7E-03 2.4E+00

Total of Receptor Risks Across All Media  9.4E-03 Total of Receptor Hazards A         ss All Media  6.9E+00

(1)  See Appendix B for Johnson and Ettinger model for calculation of total cancer risk and hazard quotients for indoor air and Appendix E for the soil intake calculations.  

Exp. Route Total

TABLE 17.5

Future Residents OU2
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Future

Receptor Population:  Future Drinking Groundwater User - OU2

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Groundwater Groundwater Tap Water Ingestion Methylene chloride 5.20E-03 mg/l 7.7E-05 mg/kg-day 7.50E-03 1/mg/kg-day 5.81E-07 1.4E-04 mg/kg-day 6.00E-02 mg/kg-day 2.37E-03

Tetrachloroethene 4.91E-01 mg/l 7.3E-03 mg/kg-day 5.40E-01 1/mg/kg-day 3.94E-03 1.4E-02 mg/kg-day 1.00E-02 mg/kg-day 1.35E+00

Trichloroethene 8.80E-03 mg/l 1.3E-04 mg/kg-day 1.30E-02 1/mg/kg-day 1.70E-06 2.4E-04 mg/kg-day - mg/kg-day -

Vinyl Chloride 3.61E-03 mg/l 2.9E-04 mg/kg-day 7.20E-01 1/mg/kg-day 2.12E-04 9.9E-05 mg/kg-day 3.00E-03 mg/kg-day 3.30E-02

4.2E-03 1.4E+00

Dermal 
Contact Methylene chloride 5.20E-03 mg/l 1.6E-06 mg/kg-day 7.50E-03 1/mg/kg-day 1.18E-08 2.63E-06 mg/kg-day 6.00E-02 mg/kg-day 4.38E-05

Tetrachloroethene 4.91E-01 mg/l 1.4E-03 mg/kg-day 5.40E-01 1/mg/kg-day 7.56E-04 2.35E-03 mg/kg-day 1.00E-02 mg/kg-day 2.35E-01

Trichloroethene 8.80E-03 mg/l 8.7E-06 mg/kg-day 1.30E-02 1/mg/kg-day 1.13E-07 1.46E-05 mg/kg-day - mg/kg-day -

Vinyl Chloride 3.61E-03 mg/l 1.6E-05 mg/kg-day 7.20E-01 1/mg/kg-day 1.14E-05 4.33E-06 mg/kg-day 3.00E-03 mg/kg-day 1.44E-03

7.7E-04 2.4E-01

Inhalation Methylene chloride 5.20E-03 mg/l 1.1E+00 ug/m3 4.70E-07 1/ug/m3 5.03E-07 2.49E-03 mg/m3 1.10E+00 mg/m3 2.26E-03

Tetrachloroethene 4.91E-01 mg/l 1.0E+02 ug/m3 5.90E-06 1/ug/m3 5.96E-04 2.35E-01 mg/m3 2.70E-01 mg/m3 8.70E-01

Trichloroethene 8.80E-03 mg/l 1.8E+00 ug/m3 2.00E-06 1/ug/m3 3.62E-06 4.22E-03 mg/m3 1.00E-02 mg/m3 4.22E-01

Vinyl Chloride 3.61E-03 mg/l 2.6E+00 ug/m3 4.40E-06 1/ug/m3 1.12E-05 1.73E-03 mg/m3 1.00E-01 mg/m3 1.73E-02

Exp. Route 
Total

6.1E-04 1.3E+00

Exposure Point 
Total 5.5E-03 2.9E+00

Exposure Medium Total 5.5E-03 2.9E+00

Medium Total 5.5E-03 2.9E+00

Total of Receptor Risks Across All Media  5.5E-03 Total of Receptor Hazards Ac         ss All Media  2.93

TABLE 17.6

Exp. Route Total

Exp. Route Total
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Riverfront Superfund Site - OU2/OU6

Scenario Timeframe:  Current/Future

Receptor Population:  

Prior to treatment

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Medium Point Route Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Groundwater Groundwater Tap Water Ingestion

Tetrachloroethene 3.10E-01 mg/l 4.6E-03 mg/kg-day 5.40E-01 1/mg/kg-day 2.49E-03 8.5E-03 mg/kg-day 1.00E-02 mg/kg-day 8.49E-01

Trichloroethene 7.20E-03 mg/l 1.1E-04 mg/kg-day 1.30E-02 1/mg/kg-day 1.39E-06 2.0E-04 mg/kg-day - mg/kg-day -

2.5E-03 8.5E-01
Dermal 
Contact 

Tetrachloroethene 3.10E-01 mg/l 8.8E-04 mg/kg-day 5.40E-01 1/mg/kg-day 4.76E-04 1.48E-03 mg/kg-day 1.00E-02 mg/kg-day 1.48E-01

Trichloroethene 7.20E-03 mg/l 7.1E-06 mg/kg-day 1.30E-02 1/mg/kg-day 9.26E-08 1.19E-05 mg/kg-day - mg/kg-day -

4.8E-04 1.5E-01

Inhalation

Tetrachloroethene 3.10E-01 mg/l 6.4E+01 ug/m3 5.90E-06 1/ug/m3 3.76E-04 1.49E-01 mg/m3 2.70E-01 mg/m3 5.52E-01

Trichloroethene 7.20E-03 mg/l 1.5E+00 ug/m3 2.00E-06 1/ug/m3 2.96E-06 3.45E-03 mg/m3 1.00E-02 mg/m3 3.45E-01

Exp. Route 
Total

3.8E-04 9.0E-01
Exposure Point 

Total
3.3E-03 1.9E+00

Exposure Medium Total 3.3E-03 1.9E+00

Medium Total 3.3E-03 1.9E+00

Total of Receptor Risks Across All Media  3.3E-03 Total of Receptor Hazards Ac         ss All Media  1.9

TABLE 17.7

Exp. Route Total

Exp. Route Total

Current/Future Drinking Groundwater User - OU6
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FIGURE 3.2 
CONCEPTUAL EXPOSURE PATHWAY ANALYSIS, HUMAN AND ENVIRONMENTAL EXPOSURE  

OPERABLE UNIT 2, RIVERFRONT SUPERFUND SITE 
NEW HAVEN, MISSOURI 
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APPENDIX A
TABLE 1

Data Summary 
Kellwood Facility

New Haven, Missouri

Table A1 - Data Summary.xlsx Page 1 of 2

Project Date Environmental Data Medium Included/Exclu Reasons for Exclusion

MDNR Soil Investigation 1989 Yes Soil Excluded
Validation reports for the data are 

unavailable and more recent data were 
collected from the area.  

MDNR Groundwater Sampling 1989 - 1993 Yes Groundwater Excluded
More recent data are available for W3 

and PCE and TCE were not detected in 
either W3 or the Pepsi well.

Geotechnology Soil Sampling, Land-
farming and Removal 1991-1998 Yes Soil Excluded

Composite samples collected over 1 - 9 
feet and soils were either removed or 

land-farmed and more recent data were 
collected from the area.

Geotechnology Groundwater Sampling 1993-2003 Yes Groundwater Excluded
More recent data are available for the 3 
wells sampled (MW-101, MW-102 and 

MW-103) duirng this timeframe.

EMA Phase I/II Groundwater Investigation 1999 Yes Groundwater; 
Wastewater Excluded

More recent data are available for the 6 
wells sampled (MW-1, MW-2, MW-2A, 

MW-3, MW-4 and MW-5).  No 
detections in the wastewater samples.

EMA Phase I/II Soil Investigation 1999 Yes Soil Excluded
More recent data are available (N-12) for 

the 1 soil sample (MW-2) collected 
during this investigation.

USGS and Black & Veatch Soil 
Investigation 2001 Yes Soil Excluded

More recent data have been collected in 
the area and the data collected in 2001 

had issues with head space in the sample 
bottles and the data were not validated.

USGS and Black & Veatch Groundwater 
Investigations 1999 - 2009 Yes

Groundwater 
and Drinking 

Water
Included

Groundwater/drinking water wells 
sampled by USGS/contractor in 2008 

and 2009 were included in the risk 
assessment.

USGS and Black & Veatch Surface Water 
and Sediment Investigations 2000 - 2002 Yes Surface Water 

and Sediment Included N/A



APPENDIX A
TABLE 1

Data Summary 
Kellwood Facility

New Haven, Missouri

Table A1 - Data Summary.xlsx Page 2 of 2

Project Date Environmental Data Medium Included/Exclu Reasons for Exclusion

USGS and Black & Veatch Sewer 
Investigation 2001 - 2002 No Not applicable Excluded

Samples were collected from lift stations 
and manholes and are not representative 

of environmental samples.

USGS and Black & Veatch Biota Sampling 2001 - 2002 Yes Tree Cores Excluded

Biota samples were considered in the 
ecological risk assessment; however, it 
was previously concluded that none of 
the detected compounds were found to 

present a significant risk.

Residential Well Sampling 2003 - Present Yes Drinking 
Water Included Included data from 2008 to 3rd quarter 

2009 to represent current conditions

Parsons RI Investigation - Soil (Task 1) 2007 - 2009 Yes Soil Included N/A

Parsons RI Investigation - Groundwater 
(Task 2) 2007 - 2009 Yes Groundwater Included

Data were included except for the direct 
push data, which were conducted to 

determine presence/absence of PCE in 
overburden.

Parsons RI Investigation - DNAPL 
Investigation (Task 3) 2007 - 2009 No Groundwater Excluded

Data were excluded since they were 
collected to determine the 

presence/absence of DNAPL.

Parsons RI Investigation - Sewer 
Investigation (Task 4) 2007 - 2009 Yes Soil Included

Because the sewer water and sediment in 
the manholes were removed shortly after 
the samples were collected, only the soil 

data adjacent to the sewer lines were 
evaluated in the risk assessment

Parsons RI Investigation - Surface Water 
and Sediment Investigation (Task 5) 2007 - 2009 Yes Surface Water 

and Sediment Included N/A

Parsons RI Investigation - Soil Gas Jul-05 Yes Soil Gas Included N/A

N/A - Not applicable



Appendix A
Summary of Soil (0-3') Analytical Results

Task 1 - Soil Investigation
Riverfront Superfund Site

New Haven, Missouri

Task 1 Soil - Summary Table - 0-3 ft - Draft.xls/Tabled_crosstab Page 1 of 12

Location
Depth
Date

B02-SS01
1.0

070912

B04-SS01
1.0

070912

B04-SS02
1.0

070912

B08-SS01
1.4

070912

C06-SS01
1.7

070912

D04-SS01
2.0

070912

D10-SS01
2.0

07913

E02-SS01
2.0

070912

E06-SS01
1.0

07913

E08-SS01
1.5

07913

F10-SS01
3.0

070913

K10-SS01
2.5

070913

MC01-SS01
0.8

080621

MC02-SS01
0.6

080621

MC02-SS01
2.7

080621

MC03-SS01
0.7

080621

MC04-SS01
1.3

080621
Analyte/Parameter Name Units Duplicate

VOCs:
1,1,1-Trichloroethane ug/kg 0.67 U 0.72 U 0.73 U 0.66 U 0.77 U 0.76 U 0.82 U 0.65 U 0.81 U 0.74 U 0.67 U 0.87 U 0.97 U 0.82 U 1.2 U 1.0 U 0.78 U
1,1,2,2-Tetrachloroethane ug/kg 0.66 U 0.71 U 0.72 U 0.65 U 0.76 U 0.75 U 0.80 U 0.64 U 0.80 U 0.73 U 0.66 U 0.85 U 1.3 UJ 1.1 U 1.6 U 1.4 U 1.0 U
1,1,2-Trichloroethane ug/kg 0.76 U 0.82 U 0.83 U 0.75 U 0.87 U 0.86 U 0.93 U 0.74 U 0.92 U 0.85 U 0.77 U 0.99 U 2.0 U 1.7 U 2.4 U 2.0 U 1.6 U
1,1-Dichloroethane ug/kg 0.55 U 0.59 U 0.60 U 0.54 U 0.63 U 0.62 U 0.67 U 0.54 U 0.66 U 0.61 U 0.55 U 0.71 U 1.1 U 0.89 U 1.3 U 1.1 U 0.84 U
1,1-Dichloroethene ug/kg 1.2 U 1.3 U 1.3 U 1.2 U 1.4 U 1.4 U 1.5 U 1.2 U 1.5 U 1.3 U 1.2 U 1.6 U 0.96 U 0.81 U 1.2 U 1.0 U 0.77 U
1,2-Dichloroethane ug/kg 0.51 U 0.55 U 0.55 U 0.50 U 0.59 U 0.58 U 0.62 U 0.50 U 0.62 U 0.57 U 0.51 U 0.66 U 1.2 U 1.0 U 1.5 U 1.2 U 0.96 U
1,2-Dichloroethene, Total ug/kg 1.2 U 1.3 U 1.3 U 1.2 U 1.4 U 1.4 U 1.5 U 1.2 U 1.5 U 1.3 U 1.2 U 1.6 U 2.1 U 3.5 J 2.5 U 2.1 U 1.7 U
1,2-Dichloropropane ug/kg 0.51 U 0.55 U 0.55 U 0.50 U 0.59 U 0.58 U 0.62 U 0.50 U 0.62 U 0.57 U 0.51 U 0.66 U 1.0 U 0.87 U 1.2 U 1.1 U 0.82 U
2-Hexanone ug/kg 1.1 U 1.2 U 1.2 U 1.1 U 1.3 U 1.3 U 1.4 U 1.1 U 1.3 U 1.2 U 1.1 U 1.4 U 1.3 U 1.1 U 1.6 U 1.4 U 1.0 U
Acetone ug/kg 4.0 U 4.3 U 4.3 U 3.9 U 4.6 U 4.5 U 4.9 U 3.9 U 4.8 U 4.4 U 4.0 U 5.2 U 2.1 U 1.8 U 2.5 U 11 U 1.7 U
Benzene ug/kg 0.64 U 0.69 U 0.70 U 0.63 U 0.73 U 0.73 U 0.78 U 0.63 U 0.78 U 0.71 U 0.65 U 0.83 U 0.93 U 0.79 U 1.1 U 0.96 U 0.74 U
Bromodichloromethane ug/kg 0.53 U 0.57 U 0.58 U 0.52 U 0.61 U 0.60 U 0.65 U 0.52 U 0.64 U 0.59 U 0.53 U 0.68 U 0.85 U 0.72 U 1.0 U 0.88 U 0.68 U
Bromoform ug/kg 0.69 U 0.74 U 0.75 U 0.68 U 0.79 U 0.78 U 0.84 U 0.67 U 0.83 U 0.76 U 0.69 U 0.89 U 1.1 U 0.92 U 1.3 U 1.1 U 0.87 U
Bromomethane ug/kg 2.9 U 3.1 U 3.1 U 2.8 U 3.3 U 3.3 U 3.5 U 2.8 U 3.5 U 3.2 U 2.9 U 3.7 U 2.4 U 2.0 U 2.9 U 2.5 U 1.9 U
Carbon disulfide ug/kg 0.93 U 1.0 U 1.0 U 0.92 U 1.1 U 1.1 U 1.1 U 0.91 U 1.1 U 1.0 U 0.93 U 1.2 U 1.0 U 0.87 U 1.2 U 3.0 J 0.82 U
Carbon tetrachloride ug/kg 0.68 U 0.73 U 0.74 U 0.67 U 0.78 U 0.77 U 0.83 U 0.66 U 0.82 U 0.75 U 0.68 U 0.88 U 1.0 U 0.87 U 1.2 U 1.1 U 0.82 U
Chlorobenzene ug/kg 0.52 U 0.56 U 0.57 U 0.51 U 0.60 U 0.59 U 0.63 U 0.51 U 0.63 U 0.58 U 0.52 U 0.67 U 0.74 U 0.63 U 0.90 U 0.77 U 0.59 U
Chloroethane ug/kg 2.9 U 3.1 U 3.1 U 2.8 U 3.3 U 3.3 U 3.5 U 2.8 U 3.5 U 3.2 U 2.9 U 3.7 U 1.3 U 1.1 U 1.6 U 1.4 U 1.0 U
Chloroform ug/kg 0.63 U 0.68 U 0.69 U 0.62 U 0.72 U 0.72 U 0.77 U 0.62 U 0.76 U 0.70 U 0.64 U 0.82 U 1.1 U 0.91 U 1.3 U 1.1 U 0.85 U
Chloromethane ug/kg 1.2 U 1.3 U 1.3 U 1.2 U 1.4 U 1.4 U 1.5 U 1.2 U 1.5 U 1.3 U 1.2 U 1.6 U 1.8 U 1.5 U 2.1 U 1.8 U 1.4 U
cis-1,3-Dichloropropene ug/kg 0.54 U 0.58 U 0.59 U 0.53 U 0.62 U 0.61 U 0.66 U 0.53 U 0.65 U 0.60 U 0.54 U 0.70 U 0.88 U 0.74 U 1.1 U 0.90 U 0.70 U
Dibromochloromethane ug/kg 0.60 U 0.65 U 0.66 U 0.59 U 0.69 U 0.68 U 0.74 U 0.59 U 0.73 U 0.67 U 0.61 U 0.78 U 0.91 U 0.77 U 1.1 U 0.94 U 0.72 U
Ethylbenzene ug/kg 0.59 U 0.64 U 0.65 U 0.59 U 0.68 U 0.67 U 0.72 U 0.58 U 0.72 U 0.66 U 0.60 U 0.77 U 0.78 U 0.66 U 0.94 U 0.80 U 0.62 U
Methyl Ethyl Ketone ug/kg 2.0 U 2.2 U 2.2 U 2.0 U 2.3 U 2.3 U 2.5 U 2.0 U 2.5 U 2.3 U 2.1 U 2.6 U 2.0 U 1.7 U 2.4 U 2.0 U 1.6 U
Methyl Isobutyl Ketone ug/kg 0.67 U 0.72 U 0.73 U 0.66 U 0.77 U 0.76 U 0.82 U 0.65 U 0.81 U 0.74 U 0.67 U 0.87 U 1.6 U 1.4 U 2.0 U 1.7 U 1.3 U
Methylene Chloride ug/kg 1.5 U 1.6 U 1.6 U 1.5 U 1.7 U 1.7 U 1.8 U 1.5 U 1.8 U 1.7 U 1.5 U 1.9 U 0.85 U 0.72 U 1.0 U 0.88 U 0.68 U
Styrene ug/kg 0.58 U 0.62 U 0.63 U 0.57 U 0.66 U 0.65 U 0.70 U 0.56 U 0.70 U 0.64 U 0.58 U 0.75 U 0.82 U 0.69 U 1.0 U 0.85 U 0.65 U
Tetrachloroethene ug/kg 0.84 U 0.90 U 0.91 U 0.82 U 0.96 U 0.95 U 1.0 U 0.82 U 1.0 U 0.93 U 0.84 U 27 9.3 25 9.4 53 6.7 
Toluene ug/kg 1.6 U 1.7 U 1.7 U 1.6 U 1.8 U 1.8 U 1.9 U 1.5 U 1.9 U 1.8 U 1.6 U 2.0 U 0.96 U 0.81 U 7.9 1.0 U 0.77 U
trans-1,3-Dichloropropene ug/kg 0.56 U 0.60 U 0.61 U 0.55 U 0.64 U 0.63 U 0.68 U 0.54 U 0.67 U 0.62 U 0.56 U 0.72 U 1.1 U 0.89 U 1.3 U 1.1 U 0.84 U
Trichloroethene ug/kg 0.61 U 0.66 U 0.67 U 0.60 U 0.70 U 0.70 U 0.75 U 0.60 U 0.74 U 0.68 U 0.62 U 0.79 U 1.1 U 3.3 J 1.3 U 5.2 J 0.84 U
Vinyl chloride ug/kg 0.72 U 0.78 U 0.79 U 0.71 U 0.83 U 0.82 U 0.88 U 0.71 U 0.88 U 0.80 U 0.73 U 0.94 U 1.5 U 1.3 U 1.9 U 1.6 U 1.2 U
Xylenes, Total ug/kg 1.7 U 1.8 U 1.8 U 1.6 U 1.9 U 1.9 U 2.0 U 1.6 U 2.0 U 1.9 U 1.7 U 2.2 U 1.6 U 1.4 U 2.0 U 1.7 U 1.3 U

SVOCs
1,2,4-Trichlorobenzene ug/kg 19 U
1,2-Dichlorobenzene ug/kg 19 U
1,3-Dichlorobenzene ug/kg 20 U
1,4-Dichlorobenzene ug/kg 21 U
2,2'-oxybis[1-chloropropane] ug/kg 20 U
2,4,5-Trichlorophenol ug/kg 53 U
2,4,6-Trichlorophenol ug/kg 38 U
2,4-Dichlorophenol ug/kg 40 U
2,4-Dimethylphenol ug/kg 69 U
2,4-Dinitrophenol ug/kg 210 U
2,4-Dinitrotoluene ug/kg 20 U
2,6-Dinitrotoluene ug/kg 20 U
2-Chloronaphthalene ug/kg 17 U
2-Chlorophenol ug/kg 33 U
2-Methylnaphthalene ug/kg 21 U



Appendix A
Summary of Soil (0-3') Analytical Results

Task 1 - Soil Investigation
Riverfront Superfund Site

New Haven, Missouri

Task 1 Soil - Summary Table - 0-3 ft - Draft.xls/Tabled_crosstab Page 2 of 12

Location
Depth
Date

Analyte/Parameter Name Units
VOCs:

1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,2'-oxybis[1-chloropropane] ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Chlorophenol ug/kg
2-Methylnaphthalene ug/kg

MC05-SS01
1.3

080621

M10-SS01
3.0

070914

N12-SS01
1.0

070911

N12-SS01
2.0

070911

P06-SS01
0.5

070911

P08-SS01
0.5

070911

P10-SS01
2.5

070914

P12-SS01
0.5

070911

P12-SS01
2.0

070911

P14-SS01
0.0

070911

P14-SS01
3.0

070911

P15-SS01
0.5

070911

P15-SS02
0.5

070911

P15-SS01
2.5

070911

P16-SS01
0.5

070911

P16-SS01
2.5

070911

P16-SS02
2.5

070911
Duplicate Duplicate

0.77 U 0.70 U 0.81 U 0.65 U 0.83 U 0.94 U 0.79 U 0.80 U 7.2 U 0.67 U 0.65 U 0.69 UJ 7.7 U 8.2 U 7.7 U 8.5 U
1.1 U 0.76 U 0.69 U 0.80 U 0.64 U 0.81 U 0.93 U 0.78 UJ 0.79 U 12 U 0.66 U 0.64 U 0.68 U 13 U 14 U 13 U 14 U
1.6 U 0.88 U 0.80 U 0.92 U 0.74 U 0.94 U 1.1 U 0.90 U 0.91 U 15 U 0.77 U 0.74 U 0.79 UJ 16 U 17 U 16 U 18 U
0.84 U 0.63 U 0.57 U 0.66 U 0.54 U 0.68 U 0.77 U 0.65 U 0.66 U 9.0 U 0.55 U 0.54 U 0.57 UJ 9.6 U 10 U 9.6 U 11 U
0.77 U 1.4 U 1.3 U 1.5 U 1.2 U 1.5 U 1.7 U 1.4 U 1.5 U 12 U 1.2 U 1.2 U 1.2 UJ 13 U 14 U 13 U 14 U

0.59 U 0.53 U 0.62 U 0.50 U 0.63 U 0.72 U 0.61 U 0.61 U 11 U 0.52 U 0.50 U 0.53 UJ 12 U 13 U 12 U 13 U
1.7 U 6.9 1.3 U 5.9 1.2 U 1.5 U 1.7 U 1.4 U 1.5 U 17 U 1.2 U 1.2 U 1.2 UJ 18 U 79 J 18 U 87 J
0.82 U 0.59 U 0.53 U 0.62 U 0.50 U 0.63 U 0.72 U 0.61 U 0.61 U 12 U 0.52 U 0.50 U 0.53 UJ 12 U 13 U 13 U 14 U
1.1 U 1.3 U 1.2 U 1.3 U 1.1 U 1.4 U 1.6 U 1.3 U 1.3 U 55 U 1.1 U 1.1 U 1.2 U 59 U 63 U 59 U 65 U
1.7 U 4.6 U 4.2 U 4.8 U 3.9 U 4.9 U 5.6 U 4.7 U 4.8 U 55 U 4.0 U 3.9 U 4.1 UJ 59 U 63 U 59 U 65 U

0.74 U 0.67 U 0.77 U 0.63 U 0.79 U 0.90 U 0.76 U 0.77 U 4.0 U 0.65 U 0.63 U 0.66 UJ 4.2 U 4.5 U 4.2 U 4.7 U
0.68 U 0.61 U 0.55 U 0.64 U 0.52 U 0.65 U 0.75 U 0.63 U 0.64 U 7.6 U 0.53 U 0.52 U 0.55 UJ 8.2 U 8.7 U 8.2 U 9.0 U
0.88 U 0.79 U 0.72 U 0.83 U 0.67 U 0.85 U 0.97 U 0.82 U 0.83 U 16 U 0.69 U 0.67 U 0.71 U 17 U 18 U 17 U 19 U
1.9 U 3.3 U 3.0 U 3.5 U 2.8 U 3.6 U 4.1 U 3.4 U 3.5 U 44 U 2.9 U 2.8 U 3.0 UJ 47 U 49 U 47 U 52 U
0.82 U 1.1 U 0.97 U 1.1 U 0.91 U 1.1 U 1.3 U 1.1 U 1.1 U 8.1 U 0.94 U 0.91 U 0.96 UJ 8.6 U 9.2 U 8.7 U 9.6 U

0.78 U 0.71 U 0.82 U 0.66 U 0.84 U 0.95 U 0.80 U 0.81 U 27 U 0.68 U 0.66 U 0.70 UJ 28 U 30 U 28 U 31 U
0.60 U 0.60 U 0.54 U 0.63 U 0.51 U 0.64 U 0.73 U 0.62 U 0.62 U 11 U 0.52 U 0.51 U 0.54 U 12 U 12 U 12 U 13 U
1.1 U 3.3 U 3.0 U 3.5 U 2.8 U 3.6 U 4.1 U 3.4 U 3.5 U 17 U 2.9 U 2.8 U 3.0 UJ 18 U 19 U 18 U 20 U
0.86 U 0.73 U 0.66 U 0.76 U 0.62 U 0.78 U 0.89 U 0.75 U 0.76 U 9.0 U 0.64 U 0.62 U 0.65 UJ 9.6 U 10 U 9.6 U 11 U
1.4 U 1.4 U 1.3 U 1.5 U 1.2 U 1.5 U 1.7 U 1.4 U 1.5 U 18 U 1.2 U 1.2 U 1.2 UJ 20 U 21 U 20 U 22 U
0.70 U 0.62 U 0.56 U 0.65 U 0.53 U 0.67 U 0.76 U 0.64 U 0.65 U 8.5 U 0.54 U 0.53 U 0.56 UJ 9.1 U 9.7 U 9.2 U 10 U
0.73 U 0.69 U 0.63 U 0.73 U 0.59 U 0.75 U 0.85 U 0.72 U 0.73 U 12 U 0.61 U 0.59 U 0.62 U 12 U 13 U 13 U 14 U
0.62 U 0.68 U 0.62 U 0.72 U 0.58 U 0.73 U 0.84 U 0.71 U 0.71 U 7.6 U 0.60 U 0.58 U 0.62 U 8.2 U 8.7 U 8.2 U 9.0 U
1.6 U 2.3 U 2.1 U 2.5 U 2.0 U 2.5 U 2.9 U 2.4 U 2.5 U 50 U 2.1 U 2.0 U 2.1 UJ 53 U 57 U 54 U 59 U
1.3 U 0.77 U 0.70 U 0.81 U 0.65 U 0.83 U 0.94 U 0.79 U 0.80 U 57 U 0.67 U 0.65 U 0.69 UJ 61 U 65 U 61 U 68 U
0.68 U 1.7 U 1.6 U 1.8 U 1.5 U 1.8 U 2.1 U 1.8 U 1.8 U 27 U 1.5 U 1.5 U 1.5 UJ 28 U 30 U 28 U 31 U
0.66 U 0.66 U 0.60 U 0.69 U 0.56 U 0.71 U 0.81 U 0.68 U 0.69 U 14 U 0.58 U 0.56 U 0.60 U 15 U 16 U 15 U 17 U
3.9 J 150 5.1 260 0.82 U 1.0 U 53 140 6.5 920 0.84 U 48 63 2200 15000 1700 23000 
0.77 U 1.8 U 1.6 U 1.9 U 1.5 U 2.0 U 2.2 U 1.9 U 1.9 U 5.4 U 1.6 U 1.5 U 1.6 UJ 5.8 U 6.1 U 5.8 U 6.4 U
0.84 U 0.64 U 0.58 U 0.67 U 0.54 U 0.69 U 0.78 U 0.66 U 0.67 U 17 U 0.56 U 0.54 U 0.58 UJ 18 U 19 U 18 U 20 U
0.84 U 22 0.64 U 17 0.60 U 0.76 U 21 0.73 U 0.74 U 9.9 U 0.62 U 0.60 U 0.63 UJ 11 U 100 11 U 140 
1.2 U 0.83 U 0.76 U 0.87 U 0.71 U 0.90 U 1.0 U 0.86 U 0.87 U 11 U 0.73 U 0.71 U 0.75 UJ 12 U 13 U 12 U 13 U
1.3 U 1.9 U 1.7 U 2.0 U 1.6 U 2.1 U 2.4 U 2.0 U 2.0 U 19 U 1.7 U 1.6 U 1.7 U 21 U 22 U 21 U 23 U

41 U 41 U 41 U 42 U
38 U 37 U 38 U 39 U
35 U 35 U 35 U 36 U
42 U 41 U 41 U 42 U
44 U 43 U 43 U 44 U
110 U 110 U 110 U 110 U
77 U 76 U 77 U 78 U
80 U 79 U 79 U 81 U
80 U 79 U 79 U 81 U
520 U 510 U 520 U 530 U
59 U 59 U 59 U 60 U
51 U 50 U 50 U 52 U
40 U 39 UJ 39 U 40 U
47 U 46 U 47 U 48 U
44 U 44 U 44 U 45 U
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Location
Depth
Date

Analyte/Parameter Name Units
VOCs:

1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,2'-oxybis[1-chloropropane] ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Chlorophenol ug/kg
2-Methylnaphthalene ug/kg

Q13-SS01
0.5

070910

Q13-SS01
2.0

070910

Q16-SS01
0.5

070910

Q16-SS01
1.0

070910

Q17-SS01
0.5

070910

Q17-SS02
0.5

070910

Q17-SS01
2.9

070910

R06-SS01
0.5

070911

R08-SS01
0.5

070911

R10-SS01
2.0

070914

R13-SS01
0.5

070910

R13-SS01
1.5

070910

R17-SS01
0.5

070910

S13-SS01
0.5

070910

S13-SS01
1.0

070910

S15-SS01
0.5

070910

S15-SS01
2.5

070910
Duplicate

8.7 U 0.65 U 0.74 U 7.9 U 0.95 U 0.76 U 0.69 U 0.83 U 0.93 U 0.71 U 0.85 U 0.71 U 0.67 U 0.88 U 0.72 U 8.4 UJ 8.1 U
15 U 0.64 U 0.72 U 13 U 0.94 U 0.74 U 0.68 U 0.82 U 0.92 U 0.70 U 0.84 U 0.70 U 0.66 U 0.87 U 0.71 U 14 UJ 14 U
18 U 0.74 U 0.84 U 16 U 1.1 U 0.86 U 0.79 U 0.95 U 1.1 U 0.80 U 0.97 U 0.81 U 0.77 U 1.0 U 0.82 U 17 U 17 U
11 U 0.53 U 0.60 U 9.9 U 0.78 U 0.62 U 0.57 U 0.68 U 0.77 U 0.58 U 0.70 U 0.58 U 0.55 U 0.72 U 0.59 U 10 UJ 10 U
15 U 1.2 U 1.3 U 13 U 1.7 U 1.4 U 1.2 U 1.5 U 1.7 U 1.3 U 1.5 U 1.3 U 1.2 U 1.6 U 1.3 U 14 UJ 14 U
14 U 0.49 U 0.56 U 12 U 0.73 U 0.58 U 0.53 U 0.63 U 0.71 U 0.54 U 0.65 U 0.54 U 0.51 U 0.67 U 0.55 U 13 U 13 U
21 U 1.2 U 1.3 U 19 U 1.7 U 1.4 U 1.2 U 1.5 U 1.7 U 1.3 U 1.5 U 1.3 U 1.2 U 1.6 U 1.3 U 20 U 19 U
14 U 0.49 U 0.56 U 13 U 0.73 U 0.58 U 0.53 U 0.63 U 0.71 U 0.54 U 0.65 U 0.54 U 0.51 U 0.67 U 0.55 U 14 U 13 U
67 U 1.1 U 1.2 U 61 U 1.6 U 1.3 U 1.2 U 1.4 U 1.6 U 1.2 U 1.4 U 1.2 U 1.1 U 1.5 U 1.2 U 64 UJ 62 U
67 U 3.9 U 4.4 U 61 U 160 J 200 J 4.1 U 5.0 U 5.6 U 4.2 U 5.1 U 4.2 U 4.0 U 5.2 U 4.3 U 64 UJ 62 U
4.8 U 0.62 U 0.70 U 4.3 U 0.91 U 0.72 U 0.66 U 0.80 U 0.90 U 0.68 U 0.82 U 0.68 U 0.65 U 0.84 U 0.69 U 4.6 U 4.5 U
9.2 U 0.51 U 0.58 U 8.4 U 0.75 U 0.60 U 0.55 U 0.66 U 0.74 U 0.56 U 0.68 U 0.56 U 0.53 U 0.70 U 0.57 U 8.9 U 8.6 U
19 U 0.66 U 0.76 U 17 U 0.98 U 0.78 U 0.71 U 0.85 U 0.96 U 0.73 U 0.88 U 0.73 U 0.69 U 0.90 U 0.74 U 18 UJ 18 U
53 U 2.8 U 3.2 U 48 U 4.1 U 3.3 U 3.0 U 3.6 U 4.0 U 3.0 U 3.7 U 3.0 U 2.9 U 3.8 U 3.1 U 51 UJ 49 U
9.8 U 0.90 U 1.0 U 8.9 U 1.3 U 1.0 U 0.96 U 1.2 U 1.3 U 0.98 U 1.2 U 0.98 U 0.94 U 1.2 U 1.0 U 9.4 UJ 9.1 U
32 U 0.66 U 0.75 U 29 U 0.97 U 0.77 U 0.70 U 0.84 U 0.95 U 0.72 U 0.86 U 0.72 U 0.68 U 0.89 U 0.73 U 31 U 30 U
13 U 0.50 U 0.57 U 12 U 0.74 U 0.59 U 0.54 U 0.65 U 0.73 U 0.55 U 0.66 U 0.55 U 0.52 U 0.68 U 0.56 U 13 UJ 12 U
21 U 2.8 U 3.2 U 19 U 4.1 U 3.3 U 3.0 U 3.6 U 4.0 U 3.0 U 3.7 U 3.0 U 2.9 U 3.8 U 3.1 U 20 UJ 19 U
11 U 0.61 U 0.69 U 9.9 U 0.90 U 0.71 U 0.65 U 0.78 U 0.88 U 0.67 U 0.81 U 0.67 U 0.64 U 0.83 U 0.68 U 10 UJ 10 U
22 U 1.2 U 1.3 U 20 U 1.7 U 1.4 U 1.2 U 1.5 U 1.7 U 1.3 U 1.5 U 1.3 U 1.2 U 1.6 U 1.3 U 21 UJ 21 U
10 U 0.52 U 0.59 U 9.4 U 0.77 U 0.61 U 0.56 U 0.67 U 0.75 U 0.57 U 0.69 U 0.57 U 0.54 U 0.71 U 0.58 U 9.9 U 9.6 U
14 U 0.58 U 0.66 U 13 U 0.86 U 0.68 U 0.62 U 0.75 U 0.84 U 0.64 U 0.77 U 0.64 U 0.61 U 0.79 U 0.65 U 14 UJ 13 U
9.2 U 0.57 U 0.65 U 8.4 U 0.85 U 0.67 U 0.61 U 0.74 U 0.83 U 0.63 U 0.76 U 0.63 U 0.60 U 0.78 U 0.64 U 8.9 UJ 8.6 U
60 U 2.0 U 2.2 U 55 U 7.0 9.9 2.1 U 2.5 U 2.9 U 2.2 U 2.6 U 2.2 U 2.1 U 2.7 U 2.2 U 58 UJ 56 U
69 U 0.65 U 0.74 U 63 U 0.95 U 0.76 U 0.69 U 0.83 U 0.93 U 0.71 U 0.85 U 0.71 U 0.67 U 0.88 U 0.72 U 66 U 64 U
32 U 1.4 U 1.6 U 29 U 2.1 U 1.7 U 1.5 U 1.8 U 2.1 U 1.6 U 1.9 U 1.6 U 1.5 U 2.0 U 1.6 U 31 UJ 30 U
17 U 0.56 U 0.63 U 16 U 0.82 U 0.65 U 0.59 U 0.71 U 0.80 U 0.61 U 0.73 U 0.61 U 0.58 U 0.76 U 0.62 U 17 UJ 16 U
2100 87 49 490 1.2 U 0.94 U 0.86 U 1.0 U 1.2 U 100 6.4 24 0.84 U 47 13 470 J 21000 
6.5 U 1.5 U 1.7 U 5.9 U 2.3 U 1.8 U 1.6 U 2.0 U 2.2 U 1.7 U 2.0 U 1.7 U 1.6 U 2.1 U 1.7 U 6.3 U 6.1 U
20 U 0.54 U 0.61 U 18 U 0.79 U 0.63 U 0.58 U 0.69 U 0.78 U 0.59 U 0.71 U 0.59 U 0.56 U 0.73 U 0.60 U 19 U 19 U
12 U 0.59 U 0.67 U 11 U 0.87 U 0.69 U 0.63 U 0.76 U 0.86 U 6.4 0.78 U 0.65 U 0.62 U 0.81 U 0.66 U 11 U 11 U
14 U 0.70 U 0.80 U 12 U 1.0 U 0.82 U 0.75 U 0.90 U 1.0 U 0.76 U 0.92 U 0.77 U 0.73 U 0.95 U 0.78 U 13 UJ 13 U
23 U 1.6 U 1.8 U 21 U 2.4 U 1.9 U 1.7 U 2.1 U 2.3 U 1.8 U 2.1 U 1.8 U 1.7 U 2.2 U 1.8 U 22 UJ 22 U
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Location
Depth
Date

Analyte/Parameter Name Units
VOCs:

1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,2'-oxybis[1-chloropropane] ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Chlorophenol ug/kg
2-Methylnaphthalene ug/kg

S17-SS01
0.5

070910

S17-SS01
2.7

070910

T10-SS01
2.0

070914

T10-SS02
2.0

070914

T14-SS01
0.5

070910

T14-SS01
1.7

070910

T15-SS01
0.5

070910

T15-SS01
1.5

070910

T16-SS01
0.5

070910

T16-SS01
1.4

070910
Duplicate

0.71 U 0.71 U 0.69 U 0.73 U 0.66 U 0.69 U 0.65 U 0.80 U 0.71 U 0.75 U
0.70 U 0.70 U 0.68 U 0.72 U 0.65 U 0.68 U 0.64 U 0.79 U 0.70 U 0.74 U
0.81 U 0.81 U 0.79 U 0.83 U 0.76 U 0.78 U 0.74 U 0.91 U 0.81 U 0.86 U
0.58 U 0.58 U 0.57 U 0.59 U 0.54 U 0.56 U 0.54 U 0.66 U 0.58 U 0.62 U
1.3 U 1.3 U 1.2 U 1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U 1.4 U
0.54 U 0.54 U 0.53 U 0.55 U 0.51 U 0.53 U 0.50 U 0.61 U 0.54 U 0.58 U
1.3 U 1.3 U 1.2 U 1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U 1.4 U
0.54 U 0.54 U 0.53 U 0.55 U 0.51 U 0.53 U 0.50 U 0.61 U 0.54 U 0.58 U
1.2 U 1.2 U 1.1 U 1.2 U 1.1 U 1.1 U 1.1 U 1.3 U 1.2 U 1.3 U
4.3 U 4.2 U 4.1 U 4.3 U 4.0 U 4.1 U 3.9 U 4.8 U 4.2 U 4.5 U
0.68 U 0.68 U 0.66 U 0.70 U 0.64 U 0.66 U 0.63 U 0.77 U 0.68 U 0.72 U
0.56 U 0.56 U 0.55 U 0.57 U 0.53 U 0.54 U 0.52 U 0.63 U 0.56 U 0.60 U
0.73 U 0.73 U 0.71 U 0.75 U 0.68 U 0.71 U 0.67 U 0.82 U 0.73 U 0.77 U
3.1 U 3.1 U 3.0 U 3.1 U 2.9 U 3.0 U 2.8 U 3.4 U 3.0 U 3.2 U
0.99 U 0.98 U 0.96 U 1.0 U 0.92 U 0.96 U 0.91 U 1.1 U 0.98 U 1.0 U
0.72 U 0.72 U 0.70 U 0.74 U 0.67 U 0.70 U 0.66 U 0.81 U 0.72 U 0.76 U
0.55 U 0.55 U 0.54 U 0.56 U 0.52 U 0.54 U 0.51 U 0.62 U 0.55 U 0.59 U
3.1 U 3.1 U 3.0 U 3.1 U 2.9 U 3.0 U 2.8 U 3.4 U 3.0 U 3.2 U
0.67 U 0.67 U 0.65 U 0.69 U 0.63 U 0.65 U 0.62 U 0.76 U 0.67 U 0.71 U
1.3 U 1.3 U 1.2 U 1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U 1.4 U
0.57 U 0.57 U 0.56 U 0.58 U 0.53 U 0.55 U 0.53 U 0.64 U 0.57 U 0.61 U
0.64 U 0.64 U 0.62 U 0.66 U 0.60 U 0.62 U 0.59 U 0.72 U 0.64 U 0.68 U
0.63 U 0.63 U 0.61 U 0.64 U 0.59 U 0.61 U 0.58 U 0.71 U 0.63 U 0.67 U
2.2 U 2.2 U 2.1 U 2.2 U 2.0 U 2.1 U 2.0 U 2.4 U 2.2 U 2.3 U
0.71 U 0.71 U 0.69 U 0.73 U 0.66 U 0.69 U 0.65 U 0.80 U 0.71 U 0.75 U
1.6 U 1.6 U 1.5 U 1.6 U 1.5 U 1.5 U 1.5 U 1.8 U 1.6 U 1.7 U
0.61 U 0.61 U 0.59 U 0.62 U 0.57 U 0.59 U 0.56 U 0.69 U 0.61 U 0.65 U
0.89 U 0.89 U 0.86 U 0.91 U 0.83 U 0.86 U 0.82 U 1.0 U 0.88 U 0.94 U
1.7 U 1.7 U 1.6 U 1.7 U 1.6 U 1.6 U 1.5 U 1.9 U 1.7 U 1.8 U
0.59 U 0.59 U 0.57 U 0.60 U 0.55 U 0.57 U 0.54 U 0.67 U 0.59 U 0.63 U
0.65 U 0.65 U 0.63 U 0.67 U 0.61 U 0.63 U 0.60 U 0.73 U 0.65 U 0.69 U
0.77 U 0.77 U 0.75 U 0.79 U 0.72 U 0.75 U 0.71 U 0.87 U 0.77 U 0.82 U
1.8 U 1.8 U 1.7 U 1.8 U 1.7 U 1.7 U 1.6 U 2.0 U 1.8 U 1.9 U
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Location
Depth
Date

B02-SS01
1.0

070912

B04-SS01
1.0

070912

B04-SS02
1.0

070912

B08-SS01
1.4

070912

C06-SS01
1.7

070912

D04-SS01
2.0

070912

D10-SS01
2.0

07913

E02-SS01
2.0

070912

E06-SS01
1.0

07913

E08-SS01
1.5

07913

F10-SS01
3.0

070913

K10-SS01
2.5

070913

MC01-SS01
0.8

080621

MC02-SS01
0.6

080621

MC02-SS01
2.7

080621

MC03-SS01
0.7

080621

MC04-SS01
1.3

080621
Analyte/Parameter Name Units Duplicate

2-Methylphenol ug/kg 37 U
2-Nitroaniline ug/kg 21 U
2-Nitrophenol ug/kg 46 U
3 & 4 Methylphenol ug/kg 35 U
3,3'-Dichlorobenzidine ug/kg 55 U
3-Nitroaniline ug/kg 74 U
4,6-Dinitro-2-methylphenol ug/kg 46 U
4-Bromophenyl phenyl ether ug/kg 15 U
4-Chloro-3-methylphenol ug/kg 92 U
4-Chloroaniline ug/kg 150 U
4-Chlorophenyl phenyl ether ug/kg 16 U
4-Methylphenol ug/kg
4-Nitroaniline ug/kg 81 U
4-Nitrophenol ug/kg 66 U
Acenaphthene ug/kg 4.8 U
Acenaphthylene ug/kg 4.0 U
Anthracene ug/kg 4.4 U
Benzo[a]anthracene ug/kg 4.8 U
Benzo[a]pyrene ug/kg 3.5 U
Benzo[b]fluoranthene ug/kg 8.3 U
Benzo[g,h,i]perylene ug/kg 6.5 U
Benzo[k]fluoranthene ug/kg 8.0 U
Bis(2-chloroethoxy)methane ug/kg 23 U
Bis(2-chloroethyl)ether ug/kg 25 U
Bis(2-ethylhexyl) phthalate ug/kg 32 U
Butyl benzyl phthalate ug/kg 17 U
Carbazole ug/kg 14 U
Chrysene ug/kg 5.9 U
Dibenz(a,h)anthracene ug/kg 4.6 U
Dibenzofuran ug/kg 14 U
Diethyl phthalate ug/kg 19 U
Dimethyl phthalate ug/kg 15 U
Di-n-butyl phthalate ug/kg 15 U
Di-n-octyl phthalate ug/kg 17 U
Fluoranthene ug/kg 4.9 U
Fluorene ug/kg 4.0 U
Hexachlorobenzene ug/kg 5.4 U
Hexachlorobutadiene ug/kg 22 U
Hexachlorocyclopentadiene ug/kg 130 U
Hexachloroethane ug/kg 20 U
Indeno[1,2,3-cd]pyrene ug/kg 4.9 U
Isophorone ug/kg 15 U
Naphthalene ug/kg 3.9 U
Nitrobenzene ug/kg 6.9 U
N-Nitrosodi-n-propylamine ug/kg 26 U
N-Nitrosodiphenylamine ug/kg 11 U
Pentachlorophenol ug/kg 140 U
Phenanthrene ug/kg 3.3 U
Phenol ug/kg 33 U
Pyrene ug/kg 4.4 U



Appendix A
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Location
Depth
Date

Analyte/Parameter Name Units
2-Methylphenol ug/kg
2-Nitroaniline ug/kg
2-Nitrophenol ug/kg
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4,6-Dinitro-2-methylphenol ug/kg
4-Bromophenyl phenyl ether ug/kg
4-Chloro-3-methylphenol ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl phenyl ether ug/kg
4-Methylphenol ug/kg
4-Nitroaniline ug/kg
4-Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo[a]anthracene ug/kg
Benzo[a]pyrene ug/kg
Benzo[b]fluoranthene ug/kg
Benzo[g,h,i]perylene ug/kg
Benzo[k]fluoranthene ug/kg
Bis(2-chloroethoxy)methane ug/kg
Bis(2-chloroethyl)ether ug/kg
Bis(2-ethylhexyl) phthalate ug/kg
Butyl benzyl phthalate ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenz(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno[1,2,3-cd]pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

MC05-SS01
1.3

080621

M10-SS01
3.0

070914

N12-SS01
1.0

070911

N12-SS01
2.0

070911

P06-SS01
0.5

070911

P08-SS01
0.5

070911

P10-SS01
2.5

070914

P12-SS01
0.5

070911

P12-SS01
2.0

070911

P14-SS01
0.0

070911

P14-SS01
3.0

070911

P15-SS01
0.5

070911

P15-SS02
0.5

070911

P15-SS01
2.5

070911

P16-SS01
0.5

070911

P16-SS01
2.5

070911

P16-SS02
2.5

070911
Duplicate Duplicate

50 U 50 U 50 U 51 U
52 U 52 U 52 U 53 U
100 U 99 U 99 U 100 U

42 U 42 U 42 U 43 U
160 U 160 U 160 U 160 U
140 U 140 UJ 140 U 140 U
45 U 44 U 45 U 46 U
110 U 110 U 110 U 110 U
180 U 170 U 170 U 180 U
42 U 41 U 41 U 42 U
64 U 63 U 63 U 65 U
72 U 71 U 72 U 73 U
130 U 120 U 120 U 130 U
7.5 U 7.4 UJ 7.4 U 7.6 U
11 U 11 UJ 11 U 11 U
13 U 12 U 12 U 13 U
5.8 U 17 J 31 J 8.5 J
8.6 U 22 J 36 8.7 U
11 U 39 61 21 J
6.1 U 18 J 21 J 6.2 U
7.9 U 16 J 18 J 8.1 U
38 U 38 U 38 U 39 U
50 U 49 U 49 U 51 U
50 U 50 U 50 U 51 U
51 U 50 U 50 U 52 U
46 U 45 UJ 46 U 47 U
9.4 U 31 J 43 16 J
19 U 19 U 19 U 20 U
36 U 36 U 36 U 37 U
47 U 46 UJ 46 U 47 U
41 U 40 UJ 40 U 41 U
47 U 46 UJ 46 U 47 U
47 U 47 U 47 U 48 U
14 U 50 64 28 J
7.9 U 7.8 U 7.9 U 8.1 U
7.8 U 7.7 U 7.8 U 8.0 U
39 U 38 U 39 U 39 U
190 U 190 U 190 U 200 U
40 U 39 U 40 U 41 U
20 U 19 U 20 U 20 U
43 U 43 UJ 43 U 44 U
7.1 U 7.0 U 7.0 U 7.2 U
9.5 U 9.3 U 9.4 U 9.6 U
48 U 48 U 48 U 49 U
42 U 41 UJ 41 U 42 U
250 U 250 U 250 U 260 U
11 U 19 J 14 J 11 U
47 U 47 U 47 U 48 U
8.5 U 41 50 24 J
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Location
Depth
Date

Analyte/Parameter Name Units
2-Methylphenol ug/kg
2-Nitroaniline ug/kg
2-Nitrophenol ug/kg
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4,6-Dinitro-2-methylphenol ug/kg
4-Bromophenyl phenyl ether ug/kg
4-Chloro-3-methylphenol ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl phenyl ether ug/kg
4-Methylphenol ug/kg
4-Nitroaniline ug/kg
4-Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo[a]anthracene ug/kg
Benzo[a]pyrene ug/kg
Benzo[b]fluoranthene ug/kg
Benzo[g,h,i]perylene ug/kg
Benzo[k]fluoranthene ug/kg
Bis(2-chloroethoxy)methane ug/kg
Bis(2-chloroethyl)ether ug/kg
Bis(2-ethylhexyl) phthalate ug/kg
Butyl benzyl phthalate ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenz(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno[1,2,3-cd]pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

Q13-SS01
0.5

070910

Q13-SS01
2.0

070910

Q16-SS01
0.5

070910

Q16-SS01
1.0

070910

Q17-SS01
0.5

070910

Q17-SS02
0.5

070910

Q17-SS01
2.9

070910

R06-SS01
0.5

070911

R08-SS01
0.5

070911

R10-SS01
2.0

070914

R13-SS01
0.5

070910

R13-SS01
1.5

070910

R17-SS01
0.5

070910

S13-SS01
0.5

070910

S13-SS01
1.0

070910

S15-SS01
0.5

070910

S15-SS01
2.5

070910
Duplicate
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Location
Depth
Date

Analyte/Parameter Name Units
2-Methylphenol ug/kg
2-Nitroaniline ug/kg
2-Nitrophenol ug/kg
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4,6-Dinitro-2-methylphenol ug/kg
4-Bromophenyl phenyl ether ug/kg
4-Chloro-3-methylphenol ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl phenyl ether ug/kg
4-Methylphenol ug/kg
4-Nitroaniline ug/kg
4-Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo[a]anthracene ug/kg
Benzo[a]pyrene ug/kg
Benzo[b]fluoranthene ug/kg
Benzo[g,h,i]perylene ug/kg
Benzo[k]fluoranthene ug/kg
Bis(2-chloroethoxy)methane ug/kg
Bis(2-chloroethyl)ether ug/kg
Bis(2-ethylhexyl) phthalate ug/kg
Butyl benzyl phthalate ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenz(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno[1,2,3-cd]pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

S17-SS01
0.5

070910

S17-SS01
2.7

070910

T10-SS01
2.0

070914

T10-SS02
2.0

070914

T14-SS01
0.5

070910

T14-SS01
1.7

070910

T15-SS01
0.5

070910

T15-SS01
1.5

070910

T16-SS01
0.5

070910

T16-SS01
1.4

070910
Duplicate
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Location
Depth
Date

B02-SS01
1.0

070912

B04-SS01
1.0

070912

B04-SS02
1.0

070912

B08-SS01
1.4

070912

C06-SS01
1.7

070912

D04-SS01
2.0

070912

D10-SS01
2.0

07913

E02-SS01
2.0

070912

E06-SS01
1.0

07913

E08-SS01
1.5

07913

F10-SS01
3.0

070913

K10-SS01
2.5

070913

MC01-SS01
0.8

080621

MC02-SS01
0.6

080621

MC02-SS01
2.7

080621

MC03-SS01
0.7

080621

MC04-SS01
1.3

080621
Analyte/Parameter Name Units Duplicate

Pesticides
4,4'-DDD ug/kg 7.5 J+
4,4'-DDE ug/kg 54 J+
4,4'-DDT ug/kg 18 +
Aldrin ug/kg 3.2 U
alpha-BHC ug/kg 3.2 U
alpha-Chlordane ug/kg 2.6 U
beta-BHC ug/kg 5.1 U
delta-BHC ug/kg 4.1 U
Dieldrin ug/kg 3.7 J+
Endosulfan I ug/kg 3.9 U
Endosulfan II ug/kg 32 +
Endosulfan sulfate ug/kg 13 +
Endrin ug/kg 3.4 U
Endrin aldehyde ug/kg 17 +
Endrin ketone ug/kg 1.7 U
gamma-BHC (Lindane) ug/kg 1.7 U
gamma-Chlordane ug/kg 3.0 U
Heptachlor ug/kg 1.3 U
Heptachlor epoxide ug/kg 2.0 U
Methoxychlor ug/kg 2.7 U
Toxaphene ug/kg 17 U

PCBs
PCB-1016 ug/kg 8.0 U
PCB-1221 ug/kg 10 U
PCB-1232 ug/kg 6.9 U
PCB-1242 ug/kg 11 U
PCB-1248 ug/kg 9.6 U
PCB-1254 ug/kg 6.7 U
PCB-1260 ug/kg 6.9 U

Metals
Arsenic mg/kg 5.1 
Barium mg/kg 120 
Cadmium mg/kg 0.036 U
Chromium mg/kg 15 
Lead mg/kg 7.0 
Mercury mg/kg 0.027
Selenium mg/kg 0.42 U
Silver mg/kg 0.11 U
Zinc mg/kg 19 
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Location
Depth
Date

Analyte/Parameter Name Units
Pesticides

4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Aldrin ug/kg
alpha-BHC ug/kg
alpha-Chlordane ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin aldehyde ug/kg
Endrin ketone ug/kg
gamma-BHC (Lindane) ug/kg
gamma-Chlordane ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

PCBs
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kg
PCB-1254 ug/kg
PCB-1260 ug/kg

Metals
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Mercury mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

MC05-SS01
1.3

080621

M10-SS01
3.0

070914

N12-SS01
1.0

070911

N12-SS01
2.0

070911

P06-SS01
0.5

070911

P08-SS01
0.5

070911

P10-SS01
2.5

070914

P12-SS01
0.5

070911

P12-SS01
2.0

070911

P14-SS01
0.0

070911

P14-SS01
3.0

070911

P15-SS01
0.5

070911

P15-SS02
0.5

070911

P15-SS01
2.5

070911

P16-SS01
0.5

070911

P16-SS01
2.5

070911

P16-SS02
2.5

070911
Duplicate Duplicate

0.58 U 0.57 U 0.56 U 0.59 U
0.36 U 0.36 U 0.35 U 0.36 U
0.33 U 0.32 U 0.32 U 0.33 U
0.62 U 0.62 U 0.60 U 0.63 U
0.62 U 0.62 U 0.60 U 0.63 U
0.50 U 0.50 U 0.49 U 0.51 U
1.0 U 0.99 U 0.97 U 1.0 U
0.81 U 0.80 U 0.78 U 0.82 U
0.36 U 0.36 U 0.35 U 0.36 U
0.78 U 0.77 U 0.75 U 0.78 U
0.38 U 0.38 U 0.37 U 0.39 U
0.18 U 0.17 U 0.17 U 0.18 U
0.68 U 0.67 U 0.66 U 0.68 U
0.69 U 0.68 U 0.67 U 0.70 U
0.33 U 0.32 U 0.32 U 0.33 U
0.33 U 0.32 U 0.32 U 0.33 U
0.59 U 0.58 U 0.57 U 0.60 U
0.25 U 0.25 U 0.24 U 0.25 U
0.39 U 0.39 U 0.38 U 0.40 U
0.54 U 0.53 U 0.52 U 0.54 U
3.3 U 3.2 U 3.2 U 3.3 U

6.1 U 6.0 U 5.9 U 6.2 U
5.0 U 5.0 U 4.9 U 5.1 U
4.9 U 4.9 U 4.8 U 5.0 U
5.4 U 5.3 U 5.2 U 5.4 U
3.9 U 3.9 U 3.8 U 4.0 U
4.0 U 4.0 U 32 47 
3.6 U 3.6 U 3.5 U 3.6 U

0.50 J 1.4 3.3 2.8 
20 23 53 47 
0.084 J 0.22 0.30 0.29 
3.2 5.6 7.0 6.1 
0.34 J 2.1 4.8 5.0 
0.0059 U 0.0066 J 0.0093 J 0.013 J
0.42 U 0.39 U 0.36 U 0.41 U
0.11 U 0.10 U 0.10 J 0.11 U
2.0 J 5.8 29 24 
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Location
Depth
Date

Analyte/Parameter Name Units
Pesticides

4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Aldrin ug/kg
alpha-BHC ug/kg
alpha-Chlordane ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin aldehyde ug/kg
Endrin ketone ug/kg
gamma-BHC (Lindane) ug/kg
gamma-Chlordane ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

PCBs
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kg
PCB-1254 ug/kg
PCB-1260 ug/kg

Metals
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Mercury mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

Q13-SS01
0.5

070910

Q13-SS01
2.0

070910

Q16-SS01
0.5

070910

Q16-SS01
1.0

070910

Q17-SS01
0.5

070910

Q17-SS02
0.5

070910

Q17-SS01
2.9

070910

R06-SS01
0.5

070911

R08-SS01
0.5

070911

R10-SS01
2.0

070914

R13-SS01
0.5

070910

R13-SS01
1.5

070910

R17-SS01
0.5

070910

S13-SS01
0.5

070910

S13-SS01
1.0

070910

S15-SS01
0.5

070910

S15-SS01
2.5

070910
Duplicate
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Location
Depth
Date

Analyte/Parameter Name Units
Pesticides

4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Aldrin ug/kg
alpha-BHC ug/kg
alpha-Chlordane ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin aldehyde ug/kg
Endrin ketone ug/kg
gamma-BHC (Lindane) ug/kg
gamma-Chlordane ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

PCBs
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kg
PCB-1254 ug/kg
PCB-1260 ug/kg

Metals
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Mercury mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

S17-SS01
0.5

070910

S17-SS01
2.7

070910

T10-SS01
2.0

070914

T10-SS02
2.0

070914

T14-SS01
0.5

070910

T14-SS01
1.7

070910

T15-SS01
0.5

070910

T15-SS01
1.5

070910

T16-SS01
0.5

070910

T16-SS01
1.4

070910
Duplicate
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Location
Depth
Date

B02-SS01
1.0

070912

B04-SS01
1.0

070912

B04-SS02
1.0

070912

B04-SS01
4.0

070912

B08-SS01
1.4

070912

B10-SS01
3.5

070913

C06-SS01
1.7

070912

D04-SS01
2.0

070912

D10-SS01
2.0

07913

D10-SS01
10.0

07913

E02-SS01
2.0

070912

E06-SS01
1.0

07913

E08-SS01
1.5

07913

F10-SS01
3.0

070913

F10-SS01
8.5

070913

F10-SS02
8.5

070913

H10-SS01
3.5

070913
Analyte/Parameter Name Units Duplicate Duplicate

VOCs:
1,1,1-Trichloroethane ug/kg 0.67 U 0.72 U 0.73 U 0.72 U 0.66 U 1.0 U 0.77 U 0.76 U 0.82 U 0.66 U 0.65 U 0.81 U 0.74 U 0.67 U 0.83 U 1.0 U 0.71 U
1,1,2,2-Tetrachloroethane ug/kg 0.66 U 0.71 U 0.72 U 0.71 U 0.65 U 1.0 U 0.76 U 0.75 U 0.80 U 0.65 U 0.64 U 0.80 U 0.73 U 0.66 U 0.82 U 1.0 U 0.70 U
1,1,2-Trichloroethane ug/kg 0.76 U 0.82 U 0.83 U 0.83 U 0.75 U 1.2 U 0.87 U 0.86 U 0.93 U 0.75 U 0.74 U 0.92 U 0.85 U 0.77 U 0.95 U 1.2 U 0.81 U
1,1-Dichloroethane ug/kg 0.55 U 0.59 U 0.60 U 0.59 U 0.54 U 0.86 U 0.63 U 0.62 U 0.67 U 0.54 U 0.54 U 0.66 U 0.61 U 0.55 U 0.68 U 0.83 U 0.59 U
1,1-Dichloroethene ug/kg 1.2 U 1.3 U 1.3 U 1.3 U 1.2 U 1.9 U 1.4 U 1.4 U 1.5 U 1.2 U 1.2 U 1.5 U 1.3 U 1.2 U 1.5 U 1.8 U 1.3 U
1,2-Dichloroethane ug/kg 0.51 U 0.55 U 0.55 U 0.55 U 0.50 U 0.80 U 0.59 U 0.58 U 0.62 U 0.50 U 0.50 U 0.62 U 0.57 U 0.51 U 0.64 U 0.77 U 0.55 U
1,2-Dichloroethene, Total ug/kg 1.2 U 1.3 U 1.3 U 1.3 U 1.2 U 1.9 U 1.4 U 1.4 U 1.5 U 1.2 U 1.2 U 1.5 U 1.3 U 1.2 U 15 16 1.3 U
1,2-Dichloropropane ug/kg 0.51 U 0.55 U 0.55 U 0.55 U 0.50 U 0.80 U 0.59 U 0.58 U 0.62 U 0.50 U 0.50 U 0.62 U 0.57 U 0.51 U 0.64 U 0.77 U 0.55 U
2-Hexanone ug/kg 1.1 U 1.2 U 1.2 U 1.2 U 1.1 U 1.7 U 1.3 U 1.3 U 1.4 U 1.1 U 1.1 U 1.3 U 1.2 U 1.1 U 1.4 U 1.7 U 1.2 U
Acetone ug/kg 4.0 U 4.3 U 4.3 U 4.3 U 3.9 U 6.2 U 4.6 U 4.5 U 4.9 U 3.9 U 3.9 U 4.8 U 4.4 U 4.0 U 5.0 U 6.0 U 4.3 U
Benzene ug/kg 0.64 U 0.69 U 0.70 U 0.69 U 0.63 U 1.0 U 0.73 U 0.73 U 0.78 U 0.63 U 0.63 U 0.78 U 0.71 U 0.65 U 0.80 U 0.97 U 0.68 U
Bromodichloromethane ug/kg 0.53 U 0.57 U 0.58 U 0.57 U 0.52 U 0.83 U 0.61 U 0.60 U 0.65 U 0.52 U 0.52 U 0.64 U 0.59 U 0.53 U 0.66 U 0.80 U 0.57 U
Bromoform ug/kg 0.69 U 0.74 U 0.75 U 0.74 U 0.68 U 1.1 U 0.79 U 0.78 U 0.84 U 0.68 U 0.67 U 0.83 U 0.76 U 0.69 U 0.85 U 1.0 U 0.73 U
Bromomethane ug/kg 2.9 U 3.1 U 3.1 U 3.1 U 2.8 U 4.5 U 3.3 U 3.3 U 3.5 U 2.8 U 2.8 U 3.5 U 3.2 U 2.9 U 3.6 U 4.4 U 3.1 U
Carbon disulfide ug/kg 0.93 U 1.0 U 1.0 U 1.0 U 0.92 U 1.5 U 1.1 U 1.1 U 1.1 U 0.91 U 0.91 U 1.1 U 1.0 U 0.93 U 1.2 U 1.4 U 0.99 U
Carbon tetrachloride ug/kg 0.68 U 0.73 U 0.74 U 0.73 U 0.67 U 1.1 U 0.78 U 0.77 U 0.83 U 0.67 U 0.66 U 0.82 U 0.75 U 0.68 U 0.84 U 1.0 U 0.72 U
Chlorobenzene ug/kg 0.52 U 0.56 U 0.57 U 0.56 U 0.51 U 0.81 U 0.60 U 0.59 U 0.63 U 0.51 U 0.51 U 0.63 U 0.58 U 0.52 U 0.65 U 0.79 U 0.56 U
Chloroethane ug/kg 2.9 U 3.1 U 3.1 U 3.1 U 2.8 U 4.5 U 3.3 U 3.3 U 3.5 U 2.8 U 2.8 U 3.5 U 3.2 U 2.9 U 3.6 U 4.4 U 3.1 U
Chloroform ug/kg 0.63 U 0.68 U 0.69 U 0.68 U 0.62 U 0.99 U 0.72 U 0.72 U 0.77 U 0.62 U 0.62 U 0.76 U 0.70 U 0.64 U 0.79 U 0.96 U 0.67 U
Chloromethane ug/kg 1.2 U 1.3 U 1.3 U 1.3 U 1.2 U 1.9 U 1.4 U 1.4 U 1.5 U 1.2 U 1.2 U 1.5 U 1.3 U 1.2 U 1.5 U 1.8 U 1.3 U
cis-1,3-Dichloropropene ug/kg 0.54 U 0.58 U 0.59 U 0.58 U 0.53 U 0.84 U 0.62 U 0.61 U 0.66 U 0.53 U 0.53 U 0.65 U 0.60 U 0.54 U 0.67 U 0.82 U 0.58 U
Dibromochloromethane ug/kg 0.60 U 0.65 U 0.66 U 0.65 U 0.59 U 0.94 U 0.69 U 0.68 U 0.74 U 0.59 U 0.59 U 0.73 U 0.67 U 0.61 U 0.75 U 0.91 U 0.64 U
Ethylbenzene ug/kg 0.59 U 0.64 U 0.65 U 0.64 U 0.59 U 0.93 U 0.68 U 0.67 U 0.72 U 0.58 U 0.58 U 0.72 U 0.66 U 0.60 U 0.74 U 0.90 U 0.63 U
Methyl Ethyl Ketone ug/kg 2.0 U 2.2 U 2.2 U 2.2 U 2.0 U 3.2 U 2.3 U 2.3 U 2.5 U 2.0 U 2.0 U 2.5 U 2.3 U 2.1 U 2.5 U 3.1 U 2.2 U
Methyl Isobutyl Ketone ug/kg 0.67 U 0.72 U 0.73 U 0.72 U 0.66 U 1.0 U 0.77 U 0.76 U 0.82 U 0.66 U 0.65 U 0.81 U 0.74 U 0.67 U 0.83 U 1.0 U 0.71 U
Methylene Chloride ug/kg 1.5 U 1.6 U 1.6 U 1.6 U 1.5 U 2.3 U 1.7 U 1.7 U 1.8 U 1.5 U 1.5 U 1.8 U 1.7 U 1.5 U 1.8 U 2.2 U 1.6 U
Styrene ug/kg 0.58 U 0.62 U 0.63 U 0.62 U 0.57 U 0.90 U 0.66 U 0.65 U 0.70 U 0.57 U 0.56 U 0.70 U 0.64 U 0.58 U 0.72 U 0.87 U 0.61 U
Tetrachloroethene ug/kg 0.84 U 0.90 U 0.91 U 0.91 U 0.82 U 1.3 U 0.96 U 0.95 U 1.0 U 0.82 U 0.82 U 1.0 U 0.93 U 0.84 U 220 220 0.89 U
Toluene ug/kg 1.6 U 1.7 U 1.7 U 1.7 U 1.6 U 2.5 U 1.8 U 1.8 U 1.9 U 1.6 U 1.5 U 1.9 U 1.8 U 1.6 U 2.0 U 2.4 U 1.7 U
trans-1,3-Dichloropropene ug/kg 0.56 U 0.60 U 0.61 U 0.60 U 0.55 U 0.87 U 0.64 U 0.63 U 0.68 U 0.55 U 0.54 U 0.67 U 0.62 U 0.56 U 0.69 U 0.84 U 0.60 U
Trichloroethene ug/kg 0.61 U 0.66 U 0.67 U 0.66 U 0.60 U 0.96 U 0.70 U 0.70 U 0.75 U 0.60 U 0.60 U 0.74 U 0.68 U 0.62 U 42 42 0.65 U
Vinyl chloride ug/kg 0.72 U 0.78 U 0.79 U 0.79 U 0.71 U 1.1 U 0.83 U 0.82 U 0.88 U 0.71 U 0.71 U 0.88 U 0.80 U 0.73 U 0.90 U 1.1 U 0.77 U
Xylenes, Total ug/kg 1.7 U 1.8 U 1.8 U 1.8 U 1.6 U 2.6 U 1.9 U 1.9 U 2.0 U 1.6 U 1.6 U 2.0 U 1.9 U 1.7 U 2.1 U 2.5 U 1.8 U

SVOCs
1,2,4-Trichlorobenzene ug/kg 46 U
1,2-Dichlorobenzene ug/kg 42 U
1,3-Dichlorobenzene ug/kg 39 U
1,4-Dichlorobenzene ug/kg 47 U
2,2'-oxybis[1-chloropropane] ug/kg 49 U
2,4,5-Trichlorophenol ug/kg 120 U
2,4,6-Trichlorophenol ug/kg 86 U
2,4-Dichlorophenol ug/kg 89 U
2,4-Dimethylphenol ug/kg 89 U
2,4-Dinitrophenol ug/kg 580 U
2,4-Dinitrotoluene ug/kg 66 U
2,6-Dinitrotoluene ug/kg 57 U
2-Chloronaphthalene ug/kg 44 U
2-Chlorophenol ug/kg 53 U
2-Methylnaphthalene ug/kg 49 U
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Location
Depth
Date

Analyte/Parameter Name Units
VOCs:

1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,2'-oxybis[1-chloropropane] ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Chlorophenol ug/kg
2-Methylnaphthalene ug/kg

H10-SS01
6.4

070913

K10-SS01
2.5

070913

K10-SS01
6.0

070913

MC01-SS01
0.8

080621

MC02-SS01
0.6

080621

MC02-SS01
2.7

080621

MC03-SS01
0.7

080621

MC03-SS01
5.0

080621

MC04-SS01
1.3

080621

MC04-SS01
6.6

080621

MC05-SS01
1.3

080621

MC05-SS01
9.0

080621

MC05-SS02
9.0

080621

M10-SS01
3.0

070914

M10-SS01
4.9

070914

M10-SS02
4.9

070914

N12-SS01
1.0

070911
Duplicate Duplicate

0.67 U 0.87 U 0.93 U 0.97 U 0.82 U 1.2 U 1.0 U 0.79 U 0.78 U 1500 U 1.3 U 1.1 U 0.77 U 0.85 U 0.85 U 0.70 U
0.66 U 0.85 U 0.91 U 1.3 UJ 1.1 U 1.6 U 1.4 U 1.1 U 1.0 U 1700 U 1.1 U 1.7 U 1.5 U 0.76 U 0.84 U 0.84 U 0.69 U
0.76 U 0.99 U 1.1 U 2.0 U 1.7 U 2.4 U 2.0 U 1.6 U 1.6 U 2100 U 1.6 U 2.6 U 2.3 U 0.88 U 0.97 U 0.97 U 0.80 U
0.55 U 0.71 U 0.76 U 1.1 U 0.89 U 1.3 U 1.1 U 0.85 U 0.84 U 1200 U 0.84 U 1.4 U 1.2 U 0.63 U 0.70 U 0.70 U 0.57 U
1.2 U 1.6 U 1.7 U 0.96 U 0.81 U 1.2 U 1.0 U 0.78 U 0.77 U 1500 U 0.77 U 1.3 U 1.1 U 1.4 U 1.5 U 1.5 U 1.3 U
0.51 U 0.66 U 0.71 U 1.2 U 1.0 U 1.5 U 1.2 U 0.97 U 0.96 U 1500 U 1.6 U 1.4 U 0.59 U 0.65 U 0.65 U 0.53 U
1.2 U 1.6 U 1.7 U 2.1 U 3.5 J 2.5 U 2.1 U 1.7 U 1.7 U 2000 U 1.7 U 2.7 U 2.4 U 6.9 1.5 U 1.5 U 1.3 U
0.51 U 0.66 U 0.71 U 1.0 U 0.87 U 1.2 U 1.1 U 0.83 U 0.82 U 1500 U 0.82 U 1.3 U 1.2 U 0.59 U 0.65 U 0.65 U 0.53 U
1.1 U 1.4 U 1.5 U 1.3 U 1.1 U 1.6 U 1.4 U 1.1 U 1.0 U 2300 U 1.1 U 1.7 U 1.5 U 1.3 U 1.4 U 1.4 U 1.2 U
4.0 U 5.2 U 5.5 U 2.1 U 1.8 U 2.5 U 11 U 1.7 U 1.7 U 8900 R 1.7 U 2.7 U 2.4 U 4.6 U 5.1 U 5.1 U 4.2 U
0.64 U 0.83 U 0.89 U 0.93 U 0.79 U 1.1 U 0.96 U 0.75 U 0.74 U 400 U 1.2 U 1.1 U 0.74 U 0.82 U 0.82 U 0.67 U
0.53 U 0.68 U 0.73 U 0.85 U 0.72 U 1.0 U 0.88 U 0.69 U 0.68 U 1200 U 0.68 U 1.1 U 0.98 U 0.61 U 0.67 U 0.68 U 0.55 U
0.69 U 0.89 U 0.95 U 1.1 U 0.92 U 1.3 U 1.1 U 0.88 U 0.87 U 2100 U 0.88 U 1.4 U 1.3 U 0.79 U 0.88 U 0.88 U 0.72 U
2.9 U 3.7 U 4.0 U 2.4 U 2.0 U 2.9 U 2.5 U 1.9 U 1.9 U 1800 U 1.9 U 3.1 U 2.8 U 3.3 U 3.7 U 3.7 U 3.0 U
0.93 U 1.2 U 1.3 U 1.0 U 0.87 U 1.2 U 3.0 J 0.83 U 0.82 U 870 U 0.82 U 1.3 U 1.2 U 1.1 U 1.2 U 1.2 U 0.97 U
0.68 U 0.88 U 0.94 U 1.0 U 0.87 U 1.2 U 1.1 U 0.83 U 0.82 U 1400 U 1.3 U 1.2 U 0.78 U 0.86 U 0.86 U 0.71 U
0.52 U 0.67 U 0.72 U 0.74 U 0.63 U 0.90 U 0.77 U 0.60 U 0.59 U 1200 U 0.60 U 0.97 U 0.85 U 0.60 U 0.66 U 0.66 U 0.54 U
2.9 U 3.7 U 4.0 U 1.3 U 1.1 U 1.6 U 1.4 U 1.1 U 1.0 U 1800 U 1.1 U 1.7 U 1.5 U 3.3 U 3.7 U 3.7 U 3.0 U
0.63 U 0.82 U 0.87 U 1.1 U 0.91 U 1.3 U 1.1 U 0.86 U 0.85 U 900 U 0.86 U 1.4 U 1.2 U 0.73 U 0.81 U 0.81 U 0.66 U
1.2 U 1.6 U 1.7 U 1.8 U 1.5 U 2.1 U 1.8 U 1.4 U 1.4 U 2000 U 1.4 U 2.3 U 2.0 U 1.4 U 1.5 U 1.5 U 1.3 U
0.54 U 0.70 U 0.75 U 0.88 U 0.74 U 1.1 U 0.90 U 0.71 U 0.70 U 1200 U 0.70 U 1.1 U 1.0 U 0.62 U 0.69 U 0.69 U 0.56 U
0.61 U 0.78 U 0.84 U 0.91 U 0.77 U 1.1 U 0.94 U 0.73 U 0.72 U 1300 U 0.73 U 1.2 U 1.0 U 0.69 U 0.77 U 0.77 U 0.63 U
0.60 U 0.77 U 0.82 U 0.78 U 0.66 U 0.94 U 0.80 U 0.63 U 0.62 U 660 U 0.62 U 1.0 U 0.89 U 0.68 U 0.76 U 0.76 U 0.62 U
2.0 U 2.6 U 2.8 U 2.0 U 1.7 U 2.4 U 2.0 U 1.6 U 1.6 U 4400 U 1.6 U 2.6 U 2.3 U 2.3 U 2.6 U 2.6 U 2.1 U
0.67 U 0.87 U 0.93 U 1.6 U 1.4 U 2.0 U 1.7 U 1.3 U 1.3 U 2100 U 1.3 U 2.1 U 1.9 U 0.77 U 0.85 U 0.85 U 0.70 U
1.5 U 1.9 U 2.1 U 0.85 U 0.72 U 1.0 U 0.88 U 0.69 U 0.68 U 1200 U 0.68 U 1.1 U 0.98 U 1.7 U 1.9 U 1.9 U 1.6 U
0.58 U 0.75 U 0.80 U 0.82 U 0.69 U 1.0 U 0.85 U 0.66 U 0.65 U 1000 U 0.66 U 1.1 U 0.94 U 0.66 U 0.73 U 0.73 U 0.60 U
56 27 180 9.3 25 9.4 53 3.9 J 6.7 290000 3.9 J 140 230 150 61 100 5.1 
1.6 U 2.0 U 2.2 U 0.96 U 0.81 U 7.9 1.0 U 0.78 U 0.77 U 490 U 0.77 U 1.3 U 1.1 U 1.8 U 2.0 U 2.0 U 1.6 U
0.56 U 0.72 U 0.77 U 1.1 U 0.89 U 1.3 U 1.1 U 0.85 U 0.84 U 1000 U 0.84 U 1.4 U 1.2 U 0.64 U 0.71 U 0.71 U 0.58 U
7.4 0.79 U 0.85 U 1.1 U 3.3 J 1.3 U 5.2 J 0.85 U 0.84 U 1000 U 0.84 U 1.4 U 1.2 U 22 0.78 U 0.78 U 0.64 U
0.73 U 0.94 U 1.0 U 1.5 U 1.3 U 1.9 U 1.6 U 1.2 U 1.2 U 1100 U 1.2 U 2.0 U 1.8 U 0.83 U 0.92 U 0.92 U 0.76 U
1.7 U 2.2 U 2.3 U 1.6 U 1.4 U 2.0 U 1.7 U 1.3 U 1.3 U 1000 U 1.3 U 2.1 U 1.9 U 1.9 U 2.1 U 2.1 U 1.7 U

19 U
19 U
20 U
21 U
20 U
53 U
38 U
40 U
69 U
210 U
20 U
20 U
17 U
33 U
21 U
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Location
Depth
Date

Analyte/Parameter Name Units
VOCs:

1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,2'-oxybis[1-chloropropane] ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Chlorophenol ug/kg
2-Methylnaphthalene ug/kg

N12-SS01
2.0

070911

P06-SS01
0.5

070911

P08-SS01
0.5

070911

P08-SS01
6.0

070911

P10-SS01
2.5

070914

P10-SS01
5.3

070914

P12-SS01
0.5

070911

P12-SS01
2.0

070911

P14-SS01
0.0

070911

P14-SS01
3.0

070911

P15-SS01
0.5

070911

P15-SS02
0.5

070911

P15-SS01
2.5

070911

P16-SS01
0.5

070911

P16-SS01
2.5

070911

P16-SS02
2.5

070911

Q13-SS01
0.5

070910
Duplicate Duplicate

0.81 U 0.65 U 0.83 U 1.1 U 0.94 U 0.71 U 0.79 U 0.80 U 7.2 U 0.67 U 0.65 U 0.69 UJ 7.7 U 8.2 U 7.7 U 8.5 U 8.7 U
0.80 U 0.64 U 0.81 U 1.0 U 0.93 U 0.70 U 0.78 UJ 0.79 U 12 U 0.66 U 0.64 U 0.68 U 13 U 14 U 13 U 14 U 15 U
0.92 U 0.74 U 0.94 U 1.2 U 1.1 U 0.81 U 0.90 U 0.91 U 15 U 0.77 U 0.74 U 0.79 UJ 16 U 17 U 16 U 18 U 18 U
0.66 U 0.54 U 0.68 U 0.87 U 0.77 U 0.58 U 0.65 U 0.66 U 9.0 U 0.55 U 0.54 U 0.57 UJ 9.6 U 10 U 9.6 U 11 U 11 U
1.5 U 1.2 U 1.5 U 1.9 U 1.7 U 1.3 U 1.4 U 1.5 U 12 U 1.2 U 1.2 U 1.2 UJ 13 U 14 U 13 U 14 U 15 U
0.62 U 0.50 U 0.63 U 0.81 U 0.72 U 0.54 U 0.61 U 0.61 U 11 U 0.52 U 0.50 U 0.53 UJ 12 U 13 U 12 U 13 U 14 U
5.9 1.2 U 1.5 U 1.9 U 1.7 U 1.3 U 1.4 U 1.5 U 17 U 1.2 U 1.2 U 1.2 UJ 18 U 79 J 18 U 87 J 21 U
0.62 U 0.50 U 0.63 U 0.81 U 0.72 U 0.54 U 0.61 U 0.61 U 12 U 0.52 U 0.50 U 0.53 UJ 12 U 13 U 13 U 14 U 14 U
1.3 U 1.1 U 1.4 U 1.8 U 1.6 U 1.2 U 1.3 U 1.3 U 55 U 1.1 U 1.1 U 1.2 U 59 U 63 U 59 U 65 U 67 U
4.8 U 3.9 U 4.9 U 6.3 U 5.6 U 4.2 U 4.7 U 4.8 U 55 U 4.0 U 3.9 U 4.1 UJ 59 U 63 U 59 U 65 U 67 U
0.77 U 0.63 U 0.79 U 1.0 U 0.90 U 0.68 U 0.76 U 0.77 U 4.0 U 0.65 U 0.63 U 0.66 UJ 4.2 U 4.5 U 4.2 U 4.7 U 4.8 U
0.64 U 0.52 U 0.65 U 0.84 U 0.75 U 0.56 U 0.63 U 0.64 U 7.6 U 0.53 U 0.52 U 0.55 UJ 8.2 U 8.7 U 8.2 U 9.0 U 9.2 U
0.83 U 0.67 U 0.85 U 1.1 U 0.97 U 0.73 U 0.82 U 0.83 U 16 U 0.69 U 0.67 U 0.71 U 17 U 18 U 17 U 19 U 19 U
3.5 U 2.8 U 3.6 U 4.6 U 4.1 U 3.0 U 3.4 U 3.5 U 44 U 2.9 U 2.8 U 3.0 UJ 47 U 49 U 47 U 52 U 53 U
1.1 U 0.91 U 1.1 U 1.5 U 1.3 U 0.98 U 1.1 U 1.1 U 8.1 U 0.94 U 0.91 U 0.96 UJ 8.6 U 9.2 U 8.7 U 9.6 U 9.8 U
0.82 U 0.66 U 0.84 U 1.1 U 0.95 U 0.72 U 0.80 U 0.81 U 27 U 0.68 U 0.66 U 0.70 UJ 28 U 30 U 28 U 31 U 32 U
0.63 U 0.51 U 0.64 U 0.82 U 0.73 U 0.55 U 0.62 U 0.62 U 11 U 0.52 U 0.51 U 0.54 U 12 U 12 U 12 U 13 U 13 U
3.5 U 2.8 U 3.6 U 4.6 U 4.1 U 3.0 U 3.4 U 3.5 U 17 U 2.9 U 2.8 U 3.0 UJ 18 U 19 U 18 U 20 U 21 U
0.76 U 0.62 U 0.78 U 1.0 U 0.89 U 0.67 U 0.75 U 0.76 U 9.0 U 0.64 U 0.62 U 0.65 UJ 9.6 U 10 U 9.6 U 11 U 11 U
1.5 U 1.2 U 1.5 U 1.9 U 1.7 U 1.3 U 1.4 U 1.5 U 18 U 1.2 U 1.2 U 1.2 UJ 20 U 21 U 20 U 22 U 22 U
0.65 U 0.53 U 0.67 U 0.85 U 0.76 U 0.57 U 0.64 U 0.65 U 8.5 U 0.54 U 0.53 U 0.56 UJ 9.1 U 9.7 U 9.2 U 10 U 10 U
0.73 U 0.59 U 0.75 U 0.95 U 0.85 U 0.64 U 0.72 U 0.73 U 12 U 0.61 U 0.59 U 0.62 U 12 U 13 U 13 U 14 U 14 U
0.72 U 0.58 U 0.73 U 0.94 U 0.84 U 0.63 U 0.71 U 0.71 U 7.6 U 0.60 U 0.58 U 0.62 U 8.2 U 8.7 U 8.2 U 9.0 U 9.2 U
2.5 U 2.0 U 2.5 U 3.2 U 2.9 U 2.2 U 2.4 U 2.5 U 50 U 2.1 U 2.0 U 2.1 UJ 53 U 57 U 54 U 59 U 60 U
0.81 U 0.65 U 0.83 U 1.1 U 0.94 U 0.71 U 0.79 U 0.80 U 57 U 0.67 U 0.65 U 0.69 UJ 61 U 65 U 61 U 68 U 69 U
1.8 U 1.5 U 1.8 U 2.4 U 2.1 U 1.6 U 1.8 U 1.8 U 27 U 1.5 U 1.5 U 1.5 UJ 28 U 30 U 28 U 31 U 32 U
0.69 U 0.56 U 0.71 U 0.91 U 0.81 U 0.61 U 0.68 U 0.69 U 14 U 0.58 U 0.56 U 0.60 U 15 U 16 U 15 U 17 U 17 U
260 0.82 U 1.0 U 11 53 110 140 6.5 920 0.84 U 48 63 2200 15000 1700 23000 2100 
1.9 U 1.5 U 2.0 U 2.5 U 2.2 U 1.7 U 1.9 U 1.9 U 5.4 U 1.6 U 1.5 U 1.6 UJ 5.8 U 6.1 U 5.8 U 6.4 U 6.5 U
0.67 U 0.54 U 0.69 U 0.88 U 0.78 U 0.59 U 0.66 U 0.67 U 17 U 0.56 U 0.54 U 0.58 UJ 18 U 19 U 18 U 20 U 20 U
17 0.60 U 0.76 U 0.97 U 21 5.0 0.73 U 0.74 U 9.9 U 0.62 U 0.60 U 0.63 UJ 11 U 100 11 U 140 12 U
0.87 U 0.71 U 0.90 U 1.1 U 1.0 U 0.77 U 0.86 U 0.87 U 11 U 0.73 U 0.71 U 0.75 UJ 12 U 13 U 12 U 13 U 14 U
2.0 U 1.6 U 2.1 U 2.6 U 2.4 U 1.8 U 2.0 U 2.0 U 19 U 1.7 U 1.6 U 1.7 U 21 U 22 U 21 U 23 U 23 U

41 U 41 U 41 U 42 U
38 U 37 U 38 U 39 U
35 U 35 U 35 U 36 U
42 U 41 U 41 U 42 U
44 U 43 U 43 U 44 U
110 U 110 U 110 U 110 U
77 U 76 U 77 U 78 U
80 U 79 U 79 U 81 U
80 U 79 U 79 U 81 U
520 U 510 U 520 U 530 U
59 U 59 U 59 U 60 U
51 U 50 U 50 U 52 U
40 U 39 UJ 39 U 40 U
47 U 46 U 47 U 48 U
44 U 44 U 44 U 45 U
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Location
Depth
Date

Analyte/Parameter Name Units
VOCs:

1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,2'-oxybis[1-chloropropane] ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Chlorophenol ug/kg
2-Methylnaphthalene ug/kg

Q13-SS01
2.0

070910

Q16-SS01
0.5

070910

Q16-SS01
1.0

070910

Q17-SS01
0.5

070910

Q17-SS02
0.5

070910

Q17-SS01
2.9

070910

R06-SS01
0.5

070911

R08-SS01
0.5

070911

R08-SS01
9.3

070911

R08-SS02
9.3

070911

R10-SS01
2.0

070914

R10-SS01
3.5

070914

R13-SS01
0.5

070910

R13-SS01
1.5

070910

R17-SS01
0.5

070910

R17-SS01
3.5

070910

S13-SS01
0.5

070910
Duplicate Duplicate

0.65 U 0.74 U 7.9 U 0.95 U 0.76 U 0.69 U 0.83 U 0.93 U 0.72 U 0.78 U 0.71 U 9.8 U 0.85 U 0.71 U 0.67 U 0.76 U 0.88 U
0.64 U 0.72 U 13 U 0.94 U 0.74 U 0.68 U 0.82 U 0.92 U 0.71 U 0.77 U 0.70 U 17 U 0.84 U 0.70 U 0.66 U 0.75 U 0.87 U
0.74 U 0.84 U 16 U 1.1 U 0.86 U 0.79 U 0.95 U 1.1 U 0.82 U 0.89 U 0.80 U 20 U 0.97 U 0.81 U 0.77 U 0.86 U 1.0 U
0.53 U 0.60 U 9.9 U 0.78 U 0.62 U 0.57 U 0.68 U 0.77 U 0.59 U 0.64 U 0.58 U 12 U 0.70 U 0.58 U 0.55 U 0.62 U 0.72 U
1.2 U 1.3 U 13 U 1.7 U 1.4 U 1.2 U 1.5 U 1.7 U 1.3 U 1.4 U 1.3 U 17 U 1.5 U 1.3 U 1.2 U 1.4 U 1.6 U
0.49 U 0.56 U 12 U 0.73 U 0.58 U 0.53 U 0.63 U 0.71 U 0.55 U 0.60 U 0.54 U 15 U 0.65 U 0.54 U 0.51 U 0.58 U 0.67 U
1.2 U 1.3 U 19 U 1.7 U 1.4 U 1.2 U 1.5 U 1.7 U 1.3 U 1.4 U 1.3 U 23 U 1.5 U 1.3 U 1.2 U 1.4 U 1.6 U
0.49 U 0.56 U 13 U 0.73 U 0.58 U 0.53 U 0.63 U 0.71 U 0.55 U 0.60 U 0.54 U 16 U 0.65 U 0.54 U 0.51 U 0.58 U 0.67 U
1.1 U 1.2 U 61 U 1.6 U 1.3 U 1.2 U 1.4 U 1.6 U 1.2 U 1.3 U 1.2 U 75 U 1.4 U 1.2 U 1.1 U 1.3 U 1.5 U
3.9 U 4.4 U 61 U 160 J 200 J 4.1 U 5.0 U 5.6 U 4.3 U 4.7 U 4.2 U 75 U 5.1 U 4.2 U 4.0 U 4.5 U 5.2 U
0.62 U 0.70 U 4.3 U 0.91 U 0.72 U 0.66 U 0.80 U 0.90 U 0.69 U 0.75 U 0.68 U 5.4 U 0.82 U 0.68 U 0.65 U 0.73 U 0.84 U
0.51 U 0.58 U 8.4 U 0.75 U 0.60 U 0.55 U 0.66 U 0.74 U 0.57 U 0.62 U 0.56 U 10 U 0.68 U 0.56 U 0.53 U 0.60 U 0.70 U
0.66 U 0.76 U 17 U 0.98 U 0.78 U 0.71 U 0.85 U 0.96 U 0.74 U 0.81 U 0.73 U 21 U 0.88 U 0.73 U 0.69 U 0.78 U 0.90 U
2.8 U 3.2 U 48 U 4.1 U 3.3 U 3.0 U 3.6 U 4.0 U 3.1 U 3.4 U 3.0 U 59 U 3.7 U 3.0 U 2.9 U 3.3 U 3.8 U
0.90 U 1.0 U 8.9 U 1.3 U 1.0 U 0.96 U 1.2 U 1.3 U 1.0 U 1.1 U 0.98 U 11 U 1.2 U 0.98 U 0.94 U 1.1 U 1.2 U
0.66 U 0.75 U 29 U 0.97 U 0.77 U 0.70 U 0.84 U 0.95 U 0.73 U 0.80 U 0.72 U 36 U 0.86 U 0.72 U 0.68 U 0.77 U 0.89 U
0.50 U 0.57 U 12 U 0.74 U 0.59 U 0.54 U 0.65 U 0.73 U 0.56 U 0.61 U 0.55 U 15 U 0.66 U 0.55 U 0.52 U 0.59 U 0.68 U
2.8 U 3.2 U 19 U 4.1 U 3.3 U 3.0 U 3.6 U 4.0 U 3.1 U 3.4 U 3.0 U 4.3 U 3.7 U 3.0 U 2.9 U 3.3 U 3.8 U
0.61 U 0.69 U 9.9 U 0.90 U 0.71 U 0.65 U 0.78 U 0.88 U 0.68 U 0.74 U 0.67 U 12 U 0.81 U 0.67 U 0.64 U 0.72 U 0.83 U
1.2 U 1.3 U 20 U 1.7 U 1.4 U 1.2 U 1.5 U 1.7 U 1.3 U 1.4 U 1.3 U 25 U 1.5 U 1.3 U 1.2 U 1.4 U 1.6 U
0.52 U 0.59 U 9.4 U 0.77 U 0.61 U 0.56 U 0.67 U 0.75 U 0.58 U 0.63 U 0.57 U 12 U 0.69 U 0.57 U 0.54 U 0.61 U 0.71 U
0.58 U 0.66 U 13 U 0.86 U 0.68 U 0.62 U 0.75 U 0.84 U 0.65 U 0.71 U 0.64 U 16 U 0.77 U 0.64 U 0.61 U 0.68 U 0.79 U
0.57 U 0.65 U 8.4 U 0.85 U 0.67 U 0.61 U 0.74 U 0.83 U 0.64 U 0.70 U 0.63 U 10 U 0.76 U 0.63 U 0.60 U 0.67 U 0.78 U
2.0 U 2.2 U 55 U 7.0 9.9 2.1 U 2.5 U 2.9 U 2.2 U 2.4 U 2.2 U 68 U 2.6 U 2.2 U 2.1 U 2.3 U 2.7 U
0.65 U 0.74 U 63 U 0.95 U 0.76 U 0.69 U 0.83 U 0.93 U 0.72 U 0.78 U 0.71 U 78 U 0.85 U 0.71 U 0.67 U 0.76 U 0.88 U
1.4 U 1.6 U 29 U 2.1 U 1.7 U 1.5 U 1.8 U 2.1 U 1.6 U 1.7 U 1.6 U 36 U 1.9 U 1.6 U 1.5 U 1.7 U 2.0 U
0.56 U 0.63 U 16 U 0.82 U 0.65 U 0.59 U 0.71 U 0.80 U 0.62 U 0.68 U 0.61 U 20 U 0.73 U 0.61 U 0.58 U 0.65 U 0.76 U
87 49 490 1.2 U 0.94 U 0.86 U 1.0 U 1.2 U 22 0.98 U 100 380 6.4 24 0.84 U 0.95 U 47 
1.5 U 1.7 U 5.9 U 2.3 U 1.8 U 1.6 U 2.0 U 2.2 U 1.7 U 1.9 U 1.7 U 7.4 U 2.0 U 1.7 U 1.6 U 1.8 U 2.1 U
0.54 U 0.61 U 18 U 0.79 U 0.63 U 0.58 U 0.69 U 0.78 U 0.60 U 0.65 U 0.59 U 23 U 0.71 U 0.59 U 0.56 U 0.63 U 0.73 U
0.59 U 0.67 U 11 U 0.87 U 0.69 U 0.63 U 0.76 U 0.86 U 0.66 U 0.72 U 6.4 13 U 0.78 U 0.65 U 0.62 U 0.69 U 0.81 U
0.70 U 0.80 U 12 U 1.0 U 0.82 U 0.75 U 0.90 U 1.0 U 0.78 U 0.85 U 0.76 U 15 U 0.92 U 0.77 U 0.73 U 0.82 U 0.95 U
1.6 U 1.8 U 21 U 2.4 U 1.9 U 1.7 U 2.1 U 2.3 U 1.8 U 2.0 U 1.8 U 26 U 2.1 U 1.8 U 1.7 U 1.9 U 2.2 U
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Location
Depth
Date

Analyte/Parameter Name Units
VOCs:

1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,2'-oxybis[1-chloropropane] ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Chlorophenol ug/kg
2-Methylnaphthalene ug/kg

S13-SS01
1.0

070910

S15-SS01
0.5

070910

S15-SS01
2.5

070910

S17-SS01
0.5

070910

S17-SS01
2.7

070910

T10-SS01
2.0

070914

T10-SS02
2.0

070914

T14-SS01
0.5

070910

T14-SS01
1.7

070910

T15-SS01
0.5

070910

T15-SS01
1.5

070910

T16-SS01
0.5

070910

T16-SS01
1.4

070910

MW1-SS01
8.0

080512

MW10-SS01
8.0

080512

MW10-SS02
8.0

080512

MW14-SS01
10.0

090603
Duplicate (OU6) (OU6) Duplicate West of OU2

0.72 U 8.4 UJ 8.1 U 0.71 U 0.71 U 0.69 U 0.73 U 0.66 U 0.69 U 0.65 U 0.80 U 0.71 U 0.75 U 0.9 U 0.91 U 0.93 U 0.82 U
0.71 U 14 UJ 14 U 0.70 U 0.70 U 0.68 U 0.72 U 0.65 U 0.68 U 0.64 U 0.79 U 0.70 U 0.74 U 1.2 U 1.2 U 1.2 U 1.1 U
0.82 U 17 U 17 U 0.81 U 0.81 U 0.79 U 0.83 U 0.76 U 0.78 U 0.74 U 0.91 U 0.81 U 0.86 U 1.8 U 1.8 U 1.9 U 1.7 U
0.59 U 10 UJ 10 U 0.58 U 0.58 U 0.57 U 0.59 U 0.54 U 0.56 U 0.54 U 0.66 U 0.58 U 0.62 U 0.97 U 0.98 U 1 U 0.89 U
1.3 U 14 UJ 14 U 1.3 U 1.3 U 1.2 U 1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U 1.4 U 0.89 U 0.9 U 0.92 U 0.81 U
0.55 U 13 U 13 U 0.54 U 0.54 U 0.53 U 0.55 U 0.51 U 0.53 U 0.50 U 0.61 U 0.54 U 0.58 U 1.1 U 1.1 U 1.1 U 1 U
1.3 U 20 U 19 U 1.3 U 1.3 U 1.2 U 1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U 1.4 U 1.9 U 1.9 U 2 U 1.8 U
0.55 U 14 U 13 U 0.54 U 0.54 U 0.53 U 0.55 U 0.51 U 0.53 U 0.50 U 0.61 U 0.54 U 0.58 U 0.95 U 0.96 U 0.98 U 0.87 U
1.2 U 64 UJ 62 U 1.2 U 1.2 U 1.1 U 1.2 U 1.1 U 1.1 U 1.1 U 1.3 U 1.2 U 1.3 U 1.2 U 1.2 U 1.2 U 1.1 U
4.3 U 64 UJ 62 U 4.3 U 4.2 U 4.1 U 4.3 U 4.0 U 4.1 U 3.9 U 4.8 U 4.2 U 4.5 U 1.9 U 1.9 U 2 U 1.8 U
0.69 U 4.6 U 4.5 U 0.68 U 0.68 U 0.66 U 0.70 U 0.64 U 0.66 U 0.63 U 0.77 U 0.68 U 0.72 U 0.86 U 0.87 U 0.88 U 0.79 U
0.57 U 8.9 U 8.6 U 0.56 U 0.56 U 0.55 U 0.57 U 0.53 U 0.54 U 0.52 U 0.63 U 0.56 U 0.60 U 0.79 U 0.79 U 0.81 U 0.72 U
0.74 U 18 UJ 18 U 0.73 U 0.73 U 0.71 U 0.75 U 0.68 U 0.71 U 0.67 U 0.82 U 0.73 U 0.77 U 1 U 1 U 1 U 0.92 U
3.1 U 51 UJ 49 U 3.1 U 3.1 U 3.0 U 3.1 U 2.9 U 3.0 U 2.8 U 3.4 U 3.0 U 3.2 U 2.2 U 2.2 U 2.3 U 2 U
1.0 U 9.4 UJ 9.1 U 0.99 U 0.98 U 0.96 U 1.0 U 0.92 U 0.96 U 0.91 U 1.1 U 0.98 U 1.0 U 0.95 U 0.96 U 0.98 U 0.87 U
0.73 U 31 U 30 U 0.72 U 0.72 U 0.70 U 0.74 U 0.67 U 0.70 U 0.66 U 0.81 U 0.72 U 0.76 U 0.95 U 0.96 U 0.98 U 0.87 U
0.56 U 13 UJ 12 U 0.55 U 0.55 U 0.54 U 0.56 U 0.52 U 0.54 U 0.51 U 0.62 U 0.55 U 0.59 U 0.69 U 0.69 U 0.71 U 0.63 U
3.1 U 20 UJ 19 U 3.1 U 3.1 U 3.0 U 3.1 U 2.9 U 3.0 U 2.8 U 3.4 U 3.0 U 3.2 U 1.2 U 1.2 U 1.2 U 1.1 U
0.68 U 10 UJ 10 U 0.67 U 0.67 U 0.65 U 0.69 U 0.63 U 0.65 U 0.62 U 0.76 U 0.67 U 0.71 U 0.99 U 1 U 1 U 0.91 U
1.3 U 21 UJ 21 U 1.3 U 1.3 U 1.2 U 1.3 U 1.2 U 1.2 U 1.2 U 1.4 U 1.3 U 1.4 U 1.6 U 1.6 U 1.7 U 1.5 U
0.58 U 9.9 U 9.6 U 0.57 U 0.57 U 0.56 U 0.58 U 0.53 U 0.55 U 0.53 U 0.64 U 0.57 U 0.61 U 0.81 U 0.82 U 0.83 U 0.74 U
0.65 U 14 UJ 13 U 0.64 U 0.64 U 0.62 U 0.66 U 0.60 U 0.62 U 0.59 U 0.72 U 0.64 U 0.68 U 0.84 U 0.85 U 0.86 U 0.77 U
0.64 U 8.9 UJ 8.6 U 0.63 U 0.63 U 0.61 U 0.64 U 0.59 U 0.61 U 0.58 U 0.71 U 0.63 U 0.67 U 0.72 U 0.72 U 0.74 U 0.66 U
2.2 U 58 UJ 56 U 2.2 U 2.2 U 2.1 U 2.2 U 2.0 U 2.1 U 2.0 U 2.4 U 2.2 U 2.3 U 1.8 U 1.8 U 1.9 U 1.7 U
0.72 U 66 U 64 U 0.71 U 0.71 U 0.69 U 0.73 U 0.66 U 0.69 U 0.65 U 0.80 U 0.71 U 0.75 U 1.5 U 1.5 U 1.6 U 1.4 U
1.6 U 31 UJ 30 U 1.6 U 1.6 U 1.5 U 1.6 U 1.5 U 1.5 U 1.5 U 1.8 U 1.6 U 1.7 U 0.79 U 0.79 U 0.81 U 0.72 U
0.62 U 17 UJ 16 U 0.61 U 0.61 U 0.59 U 0.62 U 0.57 U 0.59 U 0.56 U 0.69 U 0.61 U 0.65 U 0.76 U 0.76 U 0.78 U 0.69 U
13 470 J 21000 0.89 U 0.89 U 0.86 U 0.91 U 0.83 U 0.86 U 0.82 U 1.0 U 0.88 U 0.94 U 0.81 U 0.82 U 0.83 U 0.74 U
1.7 U 6.3 U 6.1 U 1.7 U 1.7 U 1.6 U 1.7 U 1.6 U 1.6 U 1.5 U 1.9 U 1.7 U 1.8 U 0.89 U 0.9 U 0.92 U 0.81 U
0.60 U 19 U 19 U 0.59 U 0.59 U 0.57 U 0.60 U 0.55 U 0.57 U 0.54 U 0.67 U 0.59 U 0.63 U 0.97 U 0.98 U 1 u 0.89 U
0.66 U 11 U 11 U 0.65 U 0.65 U 0.63 U 0.67 U 0.61 U 0.63 U 0.60 U 0.73 U 0.65 U 0.69 U 0.97 U 0.98 U 1 U 0.89 U
0.78 U 13 UJ 13 U 0.77 U 0.77 U 0.75 U 0.79 U 0.72 U 0.75 U 0.71 U 0.87 U 0.77 U 0.82 U 1.4 U 1.4 U 1.5 U 1.3 U
1.8 U 22 UJ 22 U 1.8 U 1.8 U 1.7 U 1.8 U 1.7 U 1.7 U 1.6 U 2.0 U 1.8 U 1.9 U 1.5 U 1.5 U 1.6 U 1.4 U
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Location
Depth
Date

Analyte/Parameter Name Units
VOCs:

1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

SVOCs
1,2,4-Trichlorobenzene ug/kg
1,2-Dichlorobenzene ug/kg
1,3-Dichlorobenzene ug/kg
1,4-Dichlorobenzene ug/kg
2,2'-oxybis[1-chloropropane] ug/kg
2,4,5-Trichlorophenol ug/kg
2,4,6-Trichlorophenol ug/kg
2,4-Dichlorophenol ug/kg
2,4-Dimethylphenol ug/kg
2,4-Dinitrophenol ug/kg
2,4-Dinitrotoluene ug/kg
2,6-Dinitrotoluene ug/kg
2-Chloronaphthalene ug/kg
2-Chlorophenol ug/kg
2-Methylnaphthalene ug/kg

MW5-SS01
8.4

080514

MW6-SS01
7.0

080514

MW7-SS01
5.0

081104

MW7-SS02
5.0

081104

MW8-SS01
8.0

080513

MW8-SS01
10.0

090105

MW90SS01
5.5

080512
(OU6) (OU6) West of OU2 Duplicate East of OU2 East of OU2 North of OU2

0.94 U 0.79 U 0.95 U 0.75 U 1.1 U 1.1 U 0.98 U
1.3 U 1.1 U 1.3 U 1 U 1.4 U 1.5 U 1.3 U
1.9 U 1.6 U 1.9 U 1.5 U 2.1 U 2.3 U 2 U
1 U 0.85 U 1 U 0.81 U 1.1 U 1.2 U 1.1 U
0.93 U 0.78 U 0.94 U 0.74 U 1 U 1.1 U 0.97 U
1.2 U 0.98 U 1.2 U 0.92 U 1.3 U 1.4 U 1.2 U
2 U 1.7 U 2 U 1.6 U 2.2 U 2.4 U 2.1 U
0.99 U 0.84 U 1 U 0.79 U 1.1 U 1.2 U 1 U
1.3 U 1.1 U 1.3 U 1 U 1.4 U 1.5 U 1.3 U
2 U 1.7 U 2 U 1.6 U 2.2 U 2.4 U 2.1 U
0.9 U 0.76 U 0.91 U 0.71 U 1 U 1.1 U 0.94 U
0.82 U 0.69 U 0.84 U 0.66 U 0.92 U 0.99 U 0.86 U
1.1 U 0.89 U 1.1 U 0.84 U 1.2 U 1.3 U 1.1 U
2.3 U 2 U 2.4 U 1.8 U 2.6 U 2.8 U 2.4 U
0.99 U 0.84 U 1 U 0.79 U 1.1 U 1.2 U 1 U
0.99 U 0.84 U 1 U 0.79 U 1.1 U 1.2 U 1 U
0.72 U 0.6 U 0.73 U 0.57 U 0.8 U 0.87 U 0.75 U
1.3 U 1.1 U 1.3 U 1 U 1.4 U 1.5 U 1.3 U
1 U 0.87 U 1.1 U 0.82 U 1.2 U 1.2 U 1.1 U
1.7 U 1.4 U 1.7 U 1.3 U 1.9 U 2 U 1.8 U
0.85 U 0.71 U 0.86 U 0.67 U 0.94 U 1 U 0.88 U
0.88 U 0.74 U 0.89 U 0.7 U 0.98 U 1.1 U 0.92 U
0.75 U 0.63 U 0.76 U 0.6 U 0.84 U 0.9 U 0.78 U
1.9 U 1.6 U 1.9 U 1.5 U 2.1 U 2.3 U 2 U
1.6 U 1.3 U 1.6 U 1.3 U 1.8 U 1.9 U 1.7 U
0.82 U 0.69 U 0.84 U 0.66 U 0.92 U 0.99 U 0.86 U
0.79 U 0.67 U 0.8 U 0.63 U 0.89 U 0.95 U 0.83 U
0.85 U 0.71 U 0.86 U 0.67 U 0.94 U 1 U 0.88 U
0.93 U 0.78 U 0.94 U 0.74 U 1 U 1.1 U 0.97 U
1 U 0.85 U 1 U 0.81 U 1.1 U 1.2 U 1.1 U
1 U 0.85 U 1 U 0.81 U 1.1 U 1.2 U 1.1 U
1.5 U 1.2 U 1.5 U 1.2 U 1.7 U 1.8 U 1.5 U
1.6 U 1.3 U 1.6 U 1.3 U 1.8 U 1.9 U 1.7 U
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Location
Depth
Date

B02-SS01
1.0

070912

B04-SS01
1.0

070912

B04-SS02
1.0

070912

B04-SS01
4.0

070912

B08-SS01
1.4

070912

B10-SS01
3.5

070913

C06-SS01
1.7

070912

D04-SS01
2.0

070912

D10-SS01
2.0

07913

D10-SS01
10.0

07913

E02-SS01
2.0

070912

E06-SS01
1.0

07913

E08-SS01
1.5

07913

F10-SS01
3.0

070913

F10-SS01
8.5

070913

F10-SS02
8.5

070913

H10-SS01
3.5

070913
Analyte/Parameter Name Units Duplicate Duplicate

2-Methylphenol ug/kg 56 U
2-Nitroaniline ug/kg 58 U
2-Nitrophenol ug/kg 110 U
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg 47 U
3-Nitroaniline ug/kg 180 U
4,6-Dinitro-2-methylphenol ug/kg 160 U
4-Bromophenyl phenyl ether ug/kg 50 U
4-Chloro-3-methylphenol ug/kg 120 U
4-Chloroaniline ug/kg 200 U
4-Chlorophenyl phenyl ether ug/kg 46 U
4-Methylphenol ug/kg 71 U
4-Nitroaniline ug/kg 81 U
4-Nitrophenol ug/kg 140 U
Acenaphthene ug/kg 8.4 U
Acenaphthylene ug/kg 12 U
Anthracene ug/kg 14 U
Benzo[a]anthracene ug/kg 6.4 U
Benzo[a]pyrene ug/kg 9.6 U
Benzo[b]fluoranthene ug/kg 20 J
Benzo[g,h,i]perylene ug/kg 6.8 U
Benzo[k]fluoranthene ug/kg 8.9 U
Bis(2-chloroethoxy)methane ug/kg 43 U
Bis(2-chloroethyl)ether ug/kg 56 U
Bis(2-ethylhexyl) phthalate ug/kg 56 U
Butyl benzyl phthalate ug/kg 57 U
Carbazole ug/kg 51 U
Chrysene ug/kg 15 J
Dibenz(a,h)anthracene ug/kg 22 U
Dibenzofuran ug/kg 40 U
Diethyl phthalate ug/kg 52 U
Dimethyl phthalate ug/kg 46 U
Di-n-butyl phthalate ug/kg 52 U
Di-n-octyl phthalate ug/kg 53 U
Fluoranthene ug/kg 23 J
Fluorene ug/kg 8.9 U
Hexachlorobenzene ug/kg 8.8 U
Hexachlorobutadiene ug/kg 43 U
Hexachlorocyclopentadiene ug/kg 220 U
Hexachloroethane ug/kg 45 U
Indeno[1,2,3-cd]pyrene ug/kg 22 U
Isophorone ug/kg 48 U
Naphthalene ug/kg 7.9 U
Nitrobenzene ug/kg 11 U
N-Nitrosodi-n-propylamine ug/kg 54 U
N-Nitrosodiphenylamine ug/kg 46 U
Pentachlorophenol ug/kg 280 U
Phenanthrene ug/kg 13 U
Phenol ug/kg 53 U
Pyrene ug/kg 18 J
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Location
Depth
Date

Analyte/Parameter Name Units
2-Methylphenol ug/kg
2-Nitroaniline ug/kg
2-Nitrophenol ug/kg
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4,6-Dinitro-2-methylphenol ug/kg
4-Bromophenyl phenyl ether ug/kg
4-Chloro-3-methylphenol ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl phenyl ether ug/kg
4-Methylphenol ug/kg
4-Nitroaniline ug/kg
4-Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo[a]anthracene ug/kg
Benzo[a]pyrene ug/kg
Benzo[b]fluoranthene ug/kg
Benzo[g,h,i]perylene ug/kg
Benzo[k]fluoranthene ug/kg
Bis(2-chloroethoxy)methane ug/kg
Bis(2-chloroethyl)ether ug/kg
Bis(2-ethylhexyl) phthalate ug/kg
Butyl benzyl phthalate ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenz(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno[1,2,3-cd]pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

H10-SS01
6.4

070913

K10-SS01
2.5

070913

K10-SS01
6.0

070913

MC01-SS01
0.8

080621

MC02-SS01
0.6

080621

MC02-SS01
2.7

080621

MC03-SS01
0.7

080621

MC03-SS01
5.0

080621

MC04-SS01
1.3

080621

MC04-SS01
6.6

080621

MC05-SS01
1.3

080621

MC05-SS01
9.0

080621

MC05-SS02
9.0

080621

M10-SS01
3.0

070914

M10-SS01
4.9

070914

M10-SS02
4.9

070914

N12-SS01
1.0

070911
Duplicate Duplicate

37 U
21 U
46 U
35 U
55 U
74 U
46 U
15 U
92 U
150 U
16 U

81 U
66 U
4.8 U
4.0 U
4.4 U
4.8 U
3.5 U
8.3 U
6.5 U
8.0 U
23 U
25 U
32 U
17 U
14 U
5.9 U
4.6 U
14 U
19 U
15 U
15 U
17 U
4.9 U
4.0 U
5.4 U
22 U
130 U
20 U
4.9 U
15 U
3.9 U
6.9 U
26 U
11 U
140 U
3.3 U
33 U
4.4 U
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Location
Depth
Date

Analyte/Parameter Name Units
2-Methylphenol ug/kg
2-Nitroaniline ug/kg
2-Nitrophenol ug/kg
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4,6-Dinitro-2-methylphenol ug/kg
4-Bromophenyl phenyl ether ug/kg
4-Chloro-3-methylphenol ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl phenyl ether ug/kg
4-Methylphenol ug/kg
4-Nitroaniline ug/kg
4-Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo[a]anthracene ug/kg
Benzo[a]pyrene ug/kg
Benzo[b]fluoranthene ug/kg
Benzo[g,h,i]perylene ug/kg
Benzo[k]fluoranthene ug/kg
Bis(2-chloroethoxy)methane ug/kg
Bis(2-chloroethyl)ether ug/kg
Bis(2-ethylhexyl) phthalate ug/kg
Butyl benzyl phthalate ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenz(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno[1,2,3-cd]pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

N12-SS01
2.0

070911

P06-SS01
0.5

070911

P08-SS01
0.5

070911

P08-SS01
6.0

070911

P10-SS01
2.5

070914

P10-SS01
5.3

070914

P12-SS01
0.5

070911

P12-SS01
2.0

070911

P14-SS01
0.0

070911

P14-SS01
3.0

070911

P15-SS01
0.5

070911

P15-SS02
0.5

070911

P15-SS01
2.5

070911

P16-SS01
0.5

070911

P16-SS01
2.5

070911

P16-SS02
2.5

070911

Q13-SS01
0.5

070910
Duplicate Duplicate

50 U 50 U 50 U 51 U
52 U 52 U 52 U 53 U
100 U 99 U 99 U 100 U

42 U 42 U 42 U 43 U
160 U 160 U 160 U 160 U
140 U 140 UJ 140 U 140 U
45 U 44 U 45 U 46 U
110 U 110 U 110 U 110 U
180 U 170 U 170 U 180 U
42 U 41 U 41 U 42 U
64 U 63 U 63 U 65 U
72 U 71 U 72 U 73 U
130 U 120 U 120 U 130 U
7.5 U 7.4 UJ 7.4 U 7.6 U
11 U 11 UJ 11 U 11 U
13 U 12 U 12 U 13 U
5.8 U 17 J 31 J 8.5 J
8.6 U 22 J 36 8.7 U
11 U 39 61 21 J
6.1 U 18 J 21 J 6.2 U
7.9 U 16 J 18 J 8.1 U
38 U 38 U 38 U 39 U
50 U 49 U 49 U 51 U
50 U 50 U 50 U 51 U
51 U 50 U 50 U 52 U
46 U 45 UJ 46 U 47 U
9.4 U 31 J 43 16 J
19 U 19 U 19 U 20 U
36 U 36 U 36 U 37 U
47 U 46 UJ 46 U 47 U
41 U 40 UJ 40 U 41 U
47 U 46 UJ 46 U 47 U
47 U 47 U 47 U 48 U
14 U 50 64 28 J
7.9 U 7.8 U 7.9 U 8.1 U
7.8 U 7.7 U 7.8 U 8.0 U
39 U 38 U 39 U 39 U
190 U 190 U 190 U 200 U
40 U 39 U 40 U 41 U
20 U 19 U 20 U 20 U
43 U 43 UJ 43 U 44 U
7.1 U 7.0 U 7.0 U 7.2 U
9.5 U 9.3 U 9.4 U 9.6 U
48 U 48 U 48 U 49 U
42 U 41 UJ 41 U 42 U
250 U 250 U 250 U 260 U
11 U 19 J 14 J 11 U
47 U 47 U 47 U 48 U
8.5 U 41 50 24 J



Appendix A
Summary of Mixed Soil (0-10') Analytical Results

Task 1 - Soil Investigation
Riverfront Superfund Site

New Haven, Missouri

Task 1 Soil - Summary Table - 0-10 ft - Draft.xls/Tabled_crosstab Page 10 of 18

Location
Depth
Date

Analyte/Parameter Name Units
2-Methylphenol ug/kg
2-Nitroaniline ug/kg
2-Nitrophenol ug/kg
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4,6-Dinitro-2-methylphenol ug/kg
4-Bromophenyl phenyl ether ug/kg
4-Chloro-3-methylphenol ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl phenyl ether ug/kg
4-Methylphenol ug/kg
4-Nitroaniline ug/kg
4-Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo[a]anthracene ug/kg
Benzo[a]pyrene ug/kg
Benzo[b]fluoranthene ug/kg
Benzo[g,h,i]perylene ug/kg
Benzo[k]fluoranthene ug/kg
Bis(2-chloroethoxy)methane ug/kg
Bis(2-chloroethyl)ether ug/kg
Bis(2-ethylhexyl) phthalate ug/kg
Butyl benzyl phthalate ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenz(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno[1,2,3-cd]pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

Q13-SS01
2.0

070910

Q16-SS01
0.5

070910

Q16-SS01
1.0

070910

Q17-SS01
0.5

070910

Q17-SS02
0.5

070910

Q17-SS01
2.9

070910

R06-SS01
0.5

070911

R08-SS01
0.5

070911

R08-SS01
9.3

070911

R08-SS02
9.3

070911

R10-SS01
2.0

070914

R10-SS01
3.5

070914

R13-SS01
0.5

070910

R13-SS01
1.5

070910

R17-SS01
0.5

070910

R17-SS01
3.5

070910

S13-SS01
0.5

070910
Duplicate Duplicate
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Location
Depth
Date

Analyte/Parameter Name Units
2-Methylphenol ug/kg
2-Nitroaniline ug/kg
2-Nitrophenol ug/kg
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4,6-Dinitro-2-methylphenol ug/kg
4-Bromophenyl phenyl ether ug/kg
4-Chloro-3-methylphenol ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl phenyl ether ug/kg
4-Methylphenol ug/kg
4-Nitroaniline ug/kg
4-Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo[a]anthracene ug/kg
Benzo[a]pyrene ug/kg
Benzo[b]fluoranthene ug/kg
Benzo[g,h,i]perylene ug/kg
Benzo[k]fluoranthene ug/kg
Bis(2-chloroethoxy)methane ug/kg
Bis(2-chloroethyl)ether ug/kg
Bis(2-ethylhexyl) phthalate ug/kg
Butyl benzyl phthalate ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenz(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno[1,2,3-cd]pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

S13-SS01
1.0

070910

S15-SS01
0.5

070910

S15-SS01
2.5

070910

S17-SS01
0.5

070910

S17-SS01
2.7

070910

T10-SS01
2.0

070914

T10-SS02
2.0

070914

T14-SS01
0.5

070910

T14-SS01
1.7

070910

T15-SS01
0.5

070910

T15-SS01
1.5

070910

T16-SS01
0.5

070910

T16-SS01
1.4

070910

MW1-SS01
8.0

080512

MW10-SS01
8.0

080512

MW10-SS02
8.0

080512

MW14-SS01
10.0

090603
Duplicate (OU6) (OU6) Duplicate West of OU2
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Location
Depth
Date

Analyte/Parameter Name Units
2-Methylphenol ug/kg
2-Nitroaniline ug/kg
2-Nitrophenol ug/kg
3 & 4 Methylphenol ug/kg
3,3'-Dichlorobenzidine ug/kg
3-Nitroaniline ug/kg
4,6-Dinitro-2-methylphenol ug/kg
4-Bromophenyl phenyl ether ug/kg
4-Chloro-3-methylphenol ug/kg
4-Chloroaniline ug/kg
4-Chlorophenyl phenyl ether ug/kg
4-Methylphenol ug/kg
4-Nitroaniline ug/kg
4-Nitrophenol ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo[a]anthracene ug/kg
Benzo[a]pyrene ug/kg
Benzo[b]fluoranthene ug/kg
Benzo[g,h,i]perylene ug/kg
Benzo[k]fluoranthene ug/kg
Bis(2-chloroethoxy)methane ug/kg
Bis(2-chloroethyl)ether ug/kg
Bis(2-ethylhexyl) phthalate ug/kg
Butyl benzyl phthalate ug/kg
Carbazole ug/kg
Chrysene ug/kg
Dibenz(a,h)anthracene ug/kg
Dibenzofuran ug/kg
Diethyl phthalate ug/kg
Dimethyl phthalate ug/kg
Di-n-butyl phthalate ug/kg
Di-n-octyl phthalate ug/kg
Fluoranthene ug/kg
Fluorene ug/kg
Hexachlorobenzene ug/kg
Hexachlorobutadiene ug/kg
Hexachlorocyclopentadiene ug/kg
Hexachloroethane ug/kg
Indeno[1,2,3-cd]pyrene ug/kg
Isophorone ug/kg
Naphthalene ug/kg
Nitrobenzene ug/kg
N-Nitrosodi-n-propylamine ug/kg
N-Nitrosodiphenylamine ug/kg
Pentachlorophenol ug/kg
Phenanthrene ug/kg
Phenol ug/kg
Pyrene ug/kg

MW5-SS01
8.4

080514

MW6-SS01
7.0

080514

MW7-SS01
5.0

081104

MW7-SS02
5.0

081104

MW8-SS01
8.0

080513

MW8-SS01
10.0

090105

MW90SS01
5.5

080512
(OU6) (OU6) West of OU2 Duplicate East of OU2 East of OU2 North of OU2



Appendix A
Summary of Mixed Soil (0-10') Analytical Results

Task 1 - Soil Investigation
Riverfront Superfund Site

New Haven, Missouri

Task 1 Soil - Summary Table - 0-10 ft - Draft.xls/Tabled_crosstab Page 13 of 18

Location
Depth
Date

B02-SS01
1.0

070912

B04-SS01
1.0

070912

B04-SS02
1.0

070912

B04-SS01
4.0

070912

B08-SS01
1.4

070912

B10-SS01
3.5

070913

C06-SS01
1.7

070912

D04-SS01
2.0

070912

D10-SS01
2.0

07913

D10-SS01
10.0

07913

E02-SS01
2.0

070912

E06-SS01
1.0

07913

E08-SS01
1.5

07913

F10-SS01
3.0

070913

F10-SS01
8.5

070913

F10-SS02
8.5

070913

H10-SS01
3.5

070913
Analyte/Parameter Name Units Duplicate Duplicate

Pesticides
4,4'-DDD ug/kg 0.68 U
4,4'-DDE ug/kg 0.42 U
4,4'-DDT ug/kg 0.38 U
Aldrin ug/kg 0.73 U
alpha-BHC ug/kg 0.73 U
alpha-Chlordane ug/kg 0.59 U
beta-BHC ug/kg 1.2 U
delta-BHC ug/kg 0.94 U
Dieldrin ug/kg 0.42 U
Endosulfan I ug/kg 0.91 U
Endosulfan II ug/kg 0.45 U
Endosulfan sulfate ug/kg 0.20 U
Endrin ug/kg 0.79 U
Endrin aldehyde ug/kg 0.80 U
Endrin ketone ug/kg 0.38 U
gamma-BHC (Lindane) ug/kg 0.38 U
gamma-Chlordane ug/kg 0.69 U
Heptachlor ug/kg 0.29 U
Heptachlor epoxide ug/kg 0.46 U
Methoxychlor ug/kg 0.62 U
Toxaphene ug/kg 3.8 U

PCBs
PCB-1016 ug/kg 7.1 U
PCB-1221 ug/kg 5.9 U
PCB-1232 ug/kg 5.7 U
PCB-1242 ug/kg 6.2 U
PCB-1248 ug/kg 4.6 U
PCB-1254 ug/kg 4.7 U
PCB-1260 ug/kg 4.2 U

Metals
Arsenic mg/kg 15 
Barium mg/kg 310 
Cadmium mg/kg 0.48 
Chromium mg/kg 18 
Lead mg/kg 31 
Mercury mg/kg 0.041
Selenium mg/kg 0.64 J
Silver mg/kg 0.13 U
Zinc mg/kg 41 
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Location
Depth
Date

Analyte/Parameter Name Units
Pesticides

4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Aldrin ug/kg
alpha-BHC ug/kg
alpha-Chlordane ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin aldehyde ug/kg
Endrin ketone ug/kg
gamma-BHC (Lindane) ug/kg
gamma-Chlordane ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

PCBs
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kg
PCB-1254 ug/kg
PCB-1260 ug/kg

Metals
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Mercury mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

H10-SS01
6.4

070913

K10-SS01
2.5

070913

K10-SS01
6.0

070913

MC01-SS01
0.8

080621

MC02-SS01
0.6

080621

MC02-SS01
2.7

080621

MC03-SS01
0.7

080621

MC03-SS01
5.0

080621

MC04-SS01
1.3

080621

MC04-SS01
6.6

080621

MC05-SS01
1.3

080621

MC05-SS01
9.0

080621

MC05-SS02
9.0

080621

M10-SS01
3.0

070914

M10-SS01
4.9

070914

M10-SS02
4.9

070914

N12-SS01
1.0

070911
Duplicate Duplicate

7.5 J+
54 J+
18 +
3.2 U
3.2 U
2.6 U
5.1 U
4.1 U
3.7 J+
3.9 U
32 +
13 +
3.4 U
17 +
1.7 U
1.7 U
3.0 U
1.3 U
2.0 U
2.7 U
17 U

8.0 U
10 U
6.9 U
11 U
9.6 U
6.7 U
6.9 U

5.1 
120 
0.036 U
15 
7.0 
0.027
0.42 U
0.11 U
19 
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Riverfront Superfund Site

New Haven, Missouri
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Location
Depth
Date

Analyte/Parameter Name Units
Pesticides

4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Aldrin ug/kg
alpha-BHC ug/kg
alpha-Chlordane ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin aldehyde ug/kg
Endrin ketone ug/kg
gamma-BHC (Lindane) ug/kg
gamma-Chlordane ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

PCBs
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kg
PCB-1254 ug/kg
PCB-1260 ug/kg

Metals
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Mercury mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

N12-SS01
2.0

070911

P06-SS01
0.5

070911

P08-SS01
0.5

070911

P08-SS01
6.0

070911

P10-SS01
2.5

070914

P10-SS01
5.3

070914

P12-SS01
0.5

070911

P12-SS01
2.0

070911

P14-SS01
0.0

070911

P14-SS01
3.0

070911

P15-SS01
0.5

070911

P15-SS02
0.5

070911

P15-SS01
2.5

070911

P16-SS01
0.5

070911

P16-SS01
2.5

070911

P16-SS02
2.5

070911

Q13-SS01
0.5

070910
Duplicate Duplicate

0.58 U 0.57 U 0.56 U 0.59 U
0.36 U 0.36 U 0.35 U 0.36 U
0.33 U 0.32 U 0.32 U 0.33 U
0.62 U 0.62 U 0.60 U 0.63 U
0.62 U 0.62 U 0.60 U 0.63 U
0.50 U 0.50 U 0.49 U 0.51 U
1.0 U 0.99 U 0.97 U 1.0 U
0.81 U 0.80 U 0.78 U 0.82 U
0.36 U 0.36 U 0.35 U 0.36 U
0.78 U 0.77 U 0.75 U 0.78 U
0.38 U 0.38 U 0.37 U 0.39 U
0.18 U 0.17 U 0.17 U 0.18 U
0.68 U 0.67 U 0.66 U 0.68 U
0.69 U 0.68 U 0.67 U 0.70 U
0.33 U 0.32 U 0.32 U 0.33 U
0.33 U 0.32 U 0.32 U 0.33 U
0.59 U 0.58 U 0.57 U 0.60 U
0.25 U 0.25 U 0.24 U 0.25 U
0.39 U 0.39 U 0.38 U 0.40 U
0.54 U 0.53 U 0.52 U 0.54 U
3.3 U 3.2 U 3.2 U 3.3 U

6.1 U 6.0 U 5.9 U 6.2 U
5.0 U 5.0 U 4.9 U 5.1 U
4.9 U 4.9 U 4.8 U 5.0 U
5.4 U 5.3 U 5.2 U 5.4 U
3.9 U 3.9 U 3.8 U 4.0 U
4.0 U 4.0 U 32 47 
3.6 U 3.6 U 3.5 U 3.6 U

0.50 J 1.4 3.3 2.8 
20 23 53 47 
0.084 J 0.22 0.30 0.29 
3.2 5.6 7.0 6.1 
0.34 J 2.1 4.8 5.0 
0.0059 U 0.0066 J 0.0093 J 0.013 J
0.42 U 0.39 U 0.36 U 0.41 U
0.11 U 0.10 U 0.10 J 0.11 U
2.0 J 5.8 29 24 
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Location
Depth
Date

Analyte/Parameter Name Units
Pesticides

4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Aldrin ug/kg
alpha-BHC ug/kg
alpha-Chlordane ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin aldehyde ug/kg
Endrin ketone ug/kg
gamma-BHC (Lindane) ug/kg
gamma-Chlordane ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

PCBs
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kg
PCB-1254 ug/kg
PCB-1260 ug/kg

Metals
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Mercury mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

Q13-SS01
2.0

070910

Q16-SS01
0.5

070910

Q16-SS01
1.0

070910

Q17-SS01
0.5

070910

Q17-SS02
0.5

070910

Q17-SS01
2.9

070910

R06-SS01
0.5

070911

R08-SS01
0.5

070911

R08-SS01
9.3

070911

R08-SS02
9.3

070911

R10-SS01
2.0

070914

R10-SS01
3.5

070914

R13-SS01
0.5

070910

R13-SS01
1.5

070910

R17-SS01
0.5

070910

R17-SS01
3.5

070910

S13-SS01
0.5

070910
Duplicate Duplicate
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Location
Depth
Date

Analyte/Parameter Name Units
Pesticides

4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Aldrin ug/kg
alpha-BHC ug/kg
alpha-Chlordane ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin aldehyde ug/kg
Endrin ketone ug/kg
gamma-BHC (Lindane) ug/kg
gamma-Chlordane ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

PCBs
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kg
PCB-1254 ug/kg
PCB-1260 ug/kg

Metals
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Mercury mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

S13-SS01
1.0

070910

S15-SS01
0.5

070910

S15-SS01
2.5

070910

S17-SS01
0.5

070910

S17-SS01
2.7

070910

T10-SS01
2.0

070914

T10-SS02
2.0

070914

T14-SS01
0.5

070910

T14-SS01
1.7

070910

T15-SS01
0.5

070910

T15-SS01
1.5

070910

T16-SS01
0.5

070910

T16-SS01
1.4

070910

MW1-SS01
8.0

080512

MW10-SS01
8.0

080512

MW10-SS02
8.0

080512

MW14-SS01
10.0

090603
Duplicate (OU6) (OU6) Duplicate West of OU2
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Task 1 - Soil Investigation
Riverfront Superfund Site

New Haven, Missouri
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Location
Depth
Date

Analyte/Parameter Name Units
Pesticides

4,4'-DDD ug/kg
4,4'-DDE ug/kg
4,4'-DDT ug/kg
Aldrin ug/kg
alpha-BHC ug/kg
alpha-Chlordane ug/kg
beta-BHC ug/kg
delta-BHC ug/kg
Dieldrin ug/kg
Endosulfan I ug/kg
Endosulfan II ug/kg
Endosulfan sulfate ug/kg
Endrin ug/kg
Endrin aldehyde ug/kg
Endrin ketone ug/kg
gamma-BHC (Lindane) ug/kg
gamma-Chlordane ug/kg
Heptachlor ug/kg
Heptachlor epoxide ug/kg
Methoxychlor ug/kg
Toxaphene ug/kg

PCBs
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kg
PCB-1254 ug/kg
PCB-1260 ug/kg

Metals
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Lead mg/kg
Mercury mg/kg
Selenium mg/kg
Silver mg/kg
Zinc mg/kg

MW5-SS01
8.4

080514

MW6-SS01
7.0

080514

MW7-SS01
5.0

081104

MW7-SS02
5.0

081104

MW8-SS01
8.0

080513

MW8-SS01
10.0

090105

MW90SS01
5.5

080512
(OU6) (OU6) West of OU2 Duplicate East of OU2 East of OU2 North of OU2



Appendix A
Summary of Residential Well Analytical Results

Task 2c - Resdiential Well Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2c GW - Summary Table Resid-REV.xlsx/03 tbl final table Page 1 of 4

Location
Date

DM21-GW01
080306

JS07-GW01
080306

JS10-GW01
080311

JS10-GW02
080311

JS11-GW01
080306

JS12-GW01
080311

JS14-INF-
GW01
080228

JS14-INF-
GW01
080527

JS14-INF-
GW01
080924

JS14-INF-
GW01
081208

JS14-INF-
GW01
090225

JS14-INF-
GW01
090527

JS14-INF-
GW01
090812

JS15-GW01
080306

JS20-GW01
080306

JS25-GW01
080425

JS25-GW01
080527

JS27-GW01
080409

JS27-GW01
080922

Analyte/Parameter Name Units Duplicate Re-sample
1,2-Dichloroethane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
1,2-Dichloropropane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
1,3,5-Trimethylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1,3-Dichlorobenzene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
1,3-Dichloropropane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
1,4-Dichlorobenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
2,2-Dichloropropane ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1,1,1,2-Tetrachloroethane ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
1,1,1-Trichloroethane ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
1,1,2,2-Tetrachloroethane ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
1,1,2-Trichloroethane ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,1-Dichloroethane ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
1,1-Dichloroethene ug/L 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
1,1-Dichloropropene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
1,2,3-Trichlorobenzene ug/L 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
1,2,3-Trichloropropane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
1,2,4-Trichlorobenzene ug/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1,2,4-Trimethylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1,2-Dibromo-3-Chloropropane ug/L 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 R 0.29 U 0.29 U 0.29 U 0.29 U 0.29 R
1,2-Dibromoethane ug/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
1,2-Dichlorobenzene ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
2-Chlorotoluene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
4-Chlorotoluene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
4-Isopropyltoluene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Acetone ug/L 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
Benzene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Bromobenzene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Bromochloromethane ug/L 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
Bromodichloromethane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Bromoform ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Bromomethane ug/L 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 R 0.49 U
Carbon tetrachloride ug/L 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
Chlorobenzene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Chlorodibromomethane ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Chloroethane ug/L 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
Chloroform ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Chloromethane ug/L 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
cis-1,2-Dichloroethene ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.37 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
cis-1,3-Dichloropropene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Dibromomethane ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
Dichlorodifluoromethane ug/L 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
Ethylbenzene ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
Hexachlorobutadiene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Isopropylbenzene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Methyl tert-butyl ether ug/L 0.13 U 0.13 U 0.16 J 0.16 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.21 J 0.13 U 0.13 U
Methylene Chloride ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
Naphthalene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
n-Butylbenzene ug/L 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
N-Propylbenzene ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
sec-Butylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Styrene ug/L 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U
tert-Butylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Tetrachloroethene ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 37 32 19 15 14 13 12 0.22 U 0.22 U 21 0.22 U 0.70 0.56
Toluene ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
trans-1,2-Dichloroethene ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
trans-1,3-Dichloropropene ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
Trichloroethene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.43 0.37 J 0.41 J 0.47 J 0.31 J 0.39 J 0.38 J 0.20 U 0.20 U 0.73 0.20 U 0.20 U 0.20 U
Trichlorofluoromethane ug/L 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
Vinyl chloride ug/L 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
Xylenes, Total ug/L 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Summary of Residential Well Analytical Results

Task 2c - Resdiential Well Sampling
Riverfront Superfund Site

New Haven, Missouri
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Location
Date

Analyte/Parameter Name Units
1,2-Dichloroethane ug/L
1,2-Dichloropropane ug/L
1,3,5-Trimethylbenzene ug/L
1,3-Dichlorobenzene ug/L
1,3-Dichloropropane ug/L
1,4-Dichlorobenzene ug/L
2,2-Dichloropropane ug/L
1,1,1,2-Tetrachloroethane ug/L
1,1,1-Trichloroethane ug/L
1,1,2,2-Tetrachloroethane ug/L
1,1,2-Trichloroethane ug/L
1,1-Dichloroethane ug/L
1,1-Dichloroethene ug/L
1,1-Dichloropropene ug/L
1,2,3-Trichlorobenzene ug/L
1,2,3-Trichloropropane ug/L
1,2,4-Trichlorobenzene ug/L
1,2,4-Trimethylbenzene ug/L
1,2-Dibromo-3-Chloropropane ug/L
1,2-Dibromoethane ug/L
1,2-Dichlorobenzene ug/L
2-Chlorotoluene ug/L
4-Chlorotoluene ug/L
4-Isopropyltoluene ug/L
Acetone ug/L
Benzene ug/L
Bromobenzene ug/L
Bromochloromethane ug/L
Bromodichloromethane ug/L
Bromoform ug/L
Bromomethane ug/L
Carbon tetrachloride ug/L
Chlorobenzene ug/L
Chlorodibromomethane ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
cis-1,2-Dichloroethene ug/L
cis-1,3-Dichloropropene ug/L
Dibromomethane ug/L
Dichlorodifluoromethane ug/L
Ethylbenzene ug/L
Hexachlorobutadiene ug/L
Isopropylbenzene ug/L
Methyl tert-butyl ether ug/L
Methylene Chloride ug/L
Naphthalene ug/L
n-Butylbenzene ug/L
N-Propylbenzene ug/L
sec-Butylbenzene ug/L
Styrene ug/L
tert-Butylbenzene ug/L
Tetrachloroethene ug/L
Toluene ug/L
trans-1,2-Dichloroethene ug/L
trans-1,3-Dichloropropene ug/L
Trichloroethene ug/L
Trichlorofluoromethane ug/L
Vinyl chloride ug/L
Xylenes, Total ug/L

JS27-GW01
081211

JS27-GW01
090415

JS27-GW01
090602

JS27-GW01
090812

JS29-GW01
080311

JS33-GW01
080311

JS36-INF-
GW01
080228

JS36-INF-
GW02
080228

JS36-INF-
GW01
080527

JS36-INF-
GW01
080922

JS36-INF-
GW01
081208

JS36-INF-
GW01
090225

JS36-INF-
GW01
090527

JS36-INF-
GW01
090812

JS37-GW01
080314

JS37-GW02
080314

JS38-INF-
GW01
080228

JS38-INF-
GW02
080228

JS38-INF-
GW01
080527

Duplicate Duplicate Duplicate
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.12 U 0.12 U 0.12 U 0.12 U 0.60 U 0.12 U 0.12 U 0.12 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 U 0.29 U 0.29 R 0.29 R 0.29 R 0.29 R 0.29 U 0.29 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
2.1 U 2.1 U 2.1 U 2.1 U 11 U 11 U 2.1 U 2.1 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 R 0.49 R 0.49 R 0.49 R 0.49 U 0.49 U 0.49 R 0.49 R
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

0.25 U 0.25 U 0.37 U 0.37 U 0.25 U 0.25 U 2.2 2.4 0.25 U 2.1 2.3 2.3 2.3 2.6 1.1 0.92 0.25 U 0.25 U 0.25 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.15 J 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.97 1.2 1.4 0.79 0.22 U 0.22 U 280 + 290 + 310 210 190 230 290 290 51 + 58 + 6.8 6.5 8.1
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.20 U 0.20 U 0.37 U 0.37 U 0.20 U 0.20 U 5.0 5.9 6.4 5.2 7.2 5.9 6.2 6.1 1.0 U 1.1 J 0.30 0.28 0.39 J
0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U



Appendix A
Summary of Residential Well Analytical Results

Task 2c - Resdiential Well Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2c GW - Summary Table Resid-REV.xlsx/03 tbl final table Page 3 of 4

Location
Date

Analyte/Parameter Name Units
1,2-Dichloroethane ug/L
1,2-Dichloropropane ug/L
1,3,5-Trimethylbenzene ug/L
1,3-Dichlorobenzene ug/L
1,3-Dichloropropane ug/L
1,4-Dichlorobenzene ug/L
2,2-Dichloropropane ug/L
1,1,1,2-Tetrachloroethane ug/L
1,1,1-Trichloroethane ug/L
1,1,2,2-Tetrachloroethane ug/L
1,1,2-Trichloroethane ug/L
1,1-Dichloroethane ug/L
1,1-Dichloroethene ug/L
1,1-Dichloropropene ug/L
1,2,3-Trichlorobenzene ug/L
1,2,3-Trichloropropane ug/L
1,2,4-Trichlorobenzene ug/L
1,2,4-Trimethylbenzene ug/L
1,2-Dibromo-3-Chloropropane ug/L
1,2-Dibromoethane ug/L
1,2-Dichlorobenzene ug/L
2-Chlorotoluene ug/L
4-Chlorotoluene ug/L
4-Isopropyltoluene ug/L
Acetone ug/L
Benzene ug/L
Bromobenzene ug/L
Bromochloromethane ug/L
Bromodichloromethane ug/L
Bromoform ug/L
Bromomethane ug/L
Carbon tetrachloride ug/L
Chlorobenzene ug/L
Chlorodibromomethane ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
cis-1,2-Dichloroethene ug/L
cis-1,3-Dichloropropene ug/L
Dibromomethane ug/L
Dichlorodifluoromethane ug/L
Ethylbenzene ug/L
Hexachlorobutadiene ug/L
Isopropylbenzene ug/L
Methyl tert-butyl ether ug/L
Methylene Chloride ug/L
Naphthalene ug/L
n-Butylbenzene ug/L
N-Propylbenzene ug/L
sec-Butylbenzene ug/L
Styrene ug/L
tert-Butylbenzene ug/L
Tetrachloroethene ug/L
Toluene ug/L
trans-1,2-Dichloroethene ug/L
trans-1,3-Dichloropropene ug/L
Trichloroethene ug/L
Trichlorofluoromethane ug/L
Vinyl chloride ug/L
Xylenes, Total ug/L

JS38-INF-
GW01
080924

JS38-INF-
GW01
081208

JS38-INF-
GW01
090415

JS38-INF-
GW01
090527

JS38-INF-
GW01
090812

JS39-GW01
080409

JS40-GW01
080409

JS41-GW01
080528

JS42-GW01
080311

JS43-GW01
080514

JS44-GW01
080409

JS45-GW01
080409

JS47-GW01
080311

JS50-GW01
080314

JS51-GW01
080311

JS52-INF-
GW01
080228

JS52-INF-
GW01
080527

JS52-INF-
GW01
080924

JS52-INF-
GW01
081208

0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 R 0.29 R 0.29 U 0.29 U 0.29 U 0.29 R 0.29 R 0.29 U 0.29 R 0.29 U 0.29 R
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 U 0.49 U 0.49 R 0.49 R 0.49 R 0.49 U 0.49 U 0.49 R 0.49 U 0.49 R 0.49 R
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

0.25 U 0.25 U 0.25 U 0.25 U 0.37 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

6.6 5.5 4.7 4.6 4.7 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 5.3 4.3 4.9 2.8
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.25 J 0.33 J 0.20 U 0.20 U 0.37 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.25 0.2 U 0.2 U 0.2 U
0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U



Appendix A
Summary of Residential Well Analytical Results

Task 2c - Resdiential Well Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2c GW - Summary Table Resid-REV.xlsx/03 tbl final table Page 4 of 4

Location
Date

Analyte/Parameter Name Units
1,2-Dichloroethane ug/L
1,2-Dichloropropane ug/L
1,3,5-Trimethylbenzene ug/L
1,3-Dichlorobenzene ug/L
1,3-Dichloropropane ug/L
1,4-Dichlorobenzene ug/L
2,2-Dichloropropane ug/L
1,1,1,2-Tetrachloroethane ug/L
1,1,1-Trichloroethane ug/L
1,1,2,2-Tetrachloroethane ug/L
1,1,2-Trichloroethane ug/L
1,1-Dichloroethane ug/L
1,1-Dichloroethene ug/L
1,1-Dichloropropene ug/L
1,2,3-Trichlorobenzene ug/L
1,2,3-Trichloropropane ug/L
1,2,4-Trichlorobenzene ug/L
1,2,4-Trimethylbenzene ug/L
1,2-Dibromo-3-Chloropropane ug/L
1,2-Dibromoethane ug/L
1,2-Dichlorobenzene ug/L
2-Chlorotoluene ug/L
4-Chlorotoluene ug/L
4-Isopropyltoluene ug/L
Acetone ug/L
Benzene ug/L
Bromobenzene ug/L
Bromochloromethane ug/L
Bromodichloromethane ug/L
Bromoform ug/L
Bromomethane ug/L
Carbon tetrachloride ug/L
Chlorobenzene ug/L
Chlorodibromomethane ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
cis-1,2-Dichloroethene ug/L
cis-1,3-Dichloropropene ug/L
Dibromomethane ug/L
Dichlorodifluoromethane ug/L
Ethylbenzene ug/L
Hexachlorobutadiene ug/L
Isopropylbenzene ug/L
Methyl tert-butyl ether ug/L
Methylene Chloride ug/L
Naphthalene ug/L
n-Butylbenzene ug/L
N-Propylbenzene ug/L
sec-Butylbenzene ug/L
Styrene ug/L
tert-Butylbenzene ug/L
Tetrachloroethene ug/L
Toluene ug/L
trans-1,2-Dichloroethene ug/L
trans-1,3-Dichloropropene ug/L
Trichloroethene ug/L
Trichlorofluoromethane ug/L
Vinyl chloride ug/L
Xylenes, Total ug/L

JS52-INF-
GW01
090225

JS52-INF-
GW01
090602

JS52-INF-
GW01
090812

MW13-GW01
080409

MW2R-GW01
080228

MW2R-GW01
090922

PA53-GW01
080527

PA55-GW01
080228

W3-GW01
080229

(USGS - FIELD GC)
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.29 R 0.29 U 0.29 U 0.29 U 0.29 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
2.1 U 2.1 U 2.1 U 2.1 U 2.1 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.27 U 0.27 U 0.27 U 0.27 U 0.27 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.49 U 0.49 R 0.49 R 0.49 U 0.49 U
0.38 U 0.38 U 0.38 U 0.38 U 0.38 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.36 U 0.36 U 0.36 U 0.36 U 0.36 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

0.25 U 0.37 U 0.37 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.46 U 0.46 U 0.46 U 0.46 U 0.46 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.30 U 0.30 U 0.30 U 0.30 U 0.30 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

5.3 5.4 4.4 0.22 U 0.22 U ND 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U

0.25 J 0.37 U 0.37 U 0.20 U 0.20 U ND 0.20 U 0.20 U 0.20 U
0.31 U 0.31 U 0.31 U 0.31 U 0.31 U
0.29 U 0.29 U ND 0.29 U 0.29 U 0.29 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
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Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2e GW - Summary Table Sitewide- REV.xlsx/03 tbl final table Page 1 of 12

Location
Date

Aquifer

BW22-GW01
090324

Jeff/Roub
JS15-GW01

090422
JS20-GW01

090325
JS25-GW01

090429
JS25-GW02

090429
JS39-GW01

090325
JS40-GW01

090325

MW04B-GW01
090316

Swan/Jeff

MW04B-GW01
090317

Swan/Jeff

MW04B-GW01
090324

Swan/Jeff

MW04B-GW01
090325

Swan/Jeff

MW04B-GW01
090420

Swan/Jeff

MW04B-GW01
090421

Swan/Jeff

MW04B-GW01
090514

Swan/Jeff
Analyte/Parameter Name Units RESIDENTIAL RESIDENTIAL RESIDENTIAL RESID - Dup RESIDENTIAL RESIDENTIAL (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)

VOCs:
1,1,1-Trichloroethane ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
1,1,2,2-Tetrachloroethane ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-Trichloroethane ug/L 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
1,1-Dichloroethane ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
1,1-Dichloroethene ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethene, Total ug/L 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U
1,2-Dichloropropane ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
2-Butanone (MEK) ug/L
2-Hexanone ug/L 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
4-Methyl-2-pentanone (MIBK) ug/L
Acetone ug/L 1.2 U 1.2 R 1.2 R 1.2 R 1.2 R 1.2 R 1.2 R 1.2 R
Benzene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Bromodichloromethane ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
Bromoform ug/L 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U
Bromomethane ug/L 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
Carbon disulfide ug/L 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
Carbon tetrachloride ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
Chlorobenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Chloroethane ug/L 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
Chloroform ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Chloromethane ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
cis-1,3-Dichloropropene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Dibromochloromethane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Ethylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Methyl Ethyl Ketone ug/L 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
Methyl Isobutyl Ketone ug/L 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
Methylene Chloride ug/L 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
Styrene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Tetrachloroethene ug/L 0.14 U 0.14 U 0.14 U 7.1 7.9 0.14 U 0.14 U 19.4 491 77 362 0.77 1.18 0.14 U
Toluene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
trans-1,3-Dichloropropene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Trichloroethene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 3.2 8.8 ND 1.06 ND ND 0.20 U
Vinyl chloride ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U ND ND ND 3.61 1.9 1.33 0.23 U
Xylenes, Total ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

SVOCs:
1,2,4-Trichlorobenzene ug/L
1,2-Dichlorobenzene ug/L
1,3-Dichlorobenzene ug/L
1,4-Dichlorobenzene ug/L
2,2'-oxybis[1-chloropropane] ug/L
2,4,5-Trichlorophenol ug/L
2,4,6-Trichlorophenol ug/L
2,4-Dichlorophenol ug/L
2,4-Dimethylphenol ug/L
2,4-Dinitrophenol ug/L
2,4-Dinitrotoluene ug/L
2,6-Dinitrotoluene ug/L
2-Chloronaphthalene ug/L
2-Chlorophenol ug/L
2-Methylnaphthalene ug/L
2-Methylphenol ug/L
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Summary of Sitewide Groundwater Monitoring Results

Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri
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Location
Date

Aquifer
Analyte/Parameter Name Units

VOCs:
1,1,1-Trichloroethane ug/L
1,1,2,2-Tetrachloroethane ug/L
1,1,2-Trichloroethane ug/L
1,1-Dichloroethane ug/L
1,1-Dichloroethene ug/L
1,2-Dichloroethane ug/L
1,2-Dichloroethene, Total ug/L
1,2-Dichloropropane ug/L
2-Butanone (MEK) ug/L
2-Hexanone ug/L
4-Methyl-2-pentanone (MIBK) ug/L
Acetone ug/L
Benzene ug/L
Bromodichloromethane ug/L
Bromoform ug/L
Bromomethane ug/L
Carbon disulfide ug/L
Carbon tetrachloride ug/L
Chlorobenzene ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
cis-1,3-Dichloropropene ug/L
Dibromochloromethane ug/L
Ethylbenzene ug/L
Methyl Ethyl Ketone ug/L
Methyl Isobutyl Ketone ug/L
Methylene Chloride ug/L
Styrene ug/L
Tetrachloroethene ug/L
Toluene ug/L
trans-1,3-Dichloropropene ug/L
Trichloroethene ug/L
Vinyl chloride ug/L
Xylenes, Total ug/L

SVOCs:
1,2,4-Trichlorobenzene ug/L
1,2-Dichlorobenzene ug/L
1,3-Dichlorobenzene ug/L
1,4-Dichlorobenzene ug/L
2,2'-oxybis[1-chloropropane] ug/L
2,4,5-Trichlorophenol ug/L
2,4,6-Trichlorophenol ug/L
2,4-Dichlorophenol ug/L
2,4-Dimethylphenol ug/L
2,4-Dinitrophenol ug/L
2,4-Dinitrotoluene ug/L
2,6-Dinitrotoluene ug/L
2-Chloronaphthalene ug/L
2-Chlorophenol ug/L
2-Methylnaphthalene ug/L
2-Methylphenol ug/L

MW11-GW01
090210
Swan

MW11-GW01
090210
Swan

MW11-GW01
090514
Swan

MW12-GW01
090302
Swan

MW12-GW01
090306
Swan

MW12-GW01
090309
Swan

MW12-GW01
090514
Swan

MW13-GW01
090316

MW2R-GW01
090303

MW2R-GW01
090922

MW2SW-GW01
090302
Swan

MW2T2-GW01
090302

Jef/Roub

MW2T3-GW01
090302

Jeff/Roub

MW6R-GW01
080925

Jeff/Roub
(USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - LAB) RESIDENTIAL RESIDENTIAL (USGS-FIELD GC) (USGS - FIELD GC)

0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U
0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U

0.83 U 0.83 U 0.83 U 0.83 U
0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U

0.58 U 0.58 U 0.58 U 0.58 U
1.2 R 1.2 R 1.2 R 1.2 R 1.2 U 1.2 U 1.2 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U 0.30 U
0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.83 U 0.83 U 0.83 U
0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U

ND ND 0.14 U ND ND ND 0.14 U 0.14 U 0.14 U ND 0.14 U 0.14 U 0.14 U ND
0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U

ND ND 0.20 U ND ND ND 0.20 U 0.20 U 0.20 U ND 0.20 U 0.20 U 0.20 U 0.23
ND ND 0.23 U 0.76 0.43 ND 0.23 U 0.23 U 0.23 U ND 0.23 U 0.23 U 0.23 U ND

0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
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Location
Date

Aquifer
Analyte/Parameter Name Units

VOCs:
1,1,1-Trichloroethane ug/L
1,1,2,2-Tetrachloroethane ug/L
1,1,2-Trichloroethane ug/L
1,1-Dichloroethane ug/L
1,1-Dichloroethene ug/L
1,2-Dichloroethane ug/L
1,2-Dichloroethene, Total ug/L
1,2-Dichloropropane ug/L
2-Butanone (MEK) ug/L
2-Hexanone ug/L
4-Methyl-2-pentanone (MIBK) ug/L
Acetone ug/L
Benzene ug/L
Bromodichloromethane ug/L
Bromoform ug/L
Bromomethane ug/L
Carbon disulfide ug/L
Carbon tetrachloride ug/L
Chlorobenzene ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
cis-1,3-Dichloropropene ug/L
Dibromochloromethane ug/L
Ethylbenzene ug/L
Methyl Ethyl Ketone ug/L
Methyl Isobutyl Ketone ug/L
Methylene Chloride ug/L
Styrene ug/L
Tetrachloroethene ug/L
Toluene ug/L
trans-1,3-Dichloropropene ug/L
Trichloroethene ug/L
Vinyl chloride ug/L
Xylenes, Total ug/L

SVOCs:
1,2,4-Trichlorobenzene ug/L
1,2-Dichlorobenzene ug/L
1,3-Dichlorobenzene ug/L
1,4-Dichlorobenzene ug/L
2,2'-oxybis[1-chloropropane] ug/L
2,4,5-Trichlorophenol ug/L
2,4,6-Trichlorophenol ug/L
2,4-Dichlorophenol ug/L
2,4-Dimethylphenol ug/L
2,4-Dinitrophenol ug/L
2,4-Dinitrotoluene ug/L
2,6-Dinitrotoluene ug/L
2-Chloronaphthalene ug/L
2-Chlorophenol ug/L
2-Methylnaphthalene ug/L
2-Methylphenol ug/L

MW6R-GW01
081205

Jeff/Roub

MW6R-GW01
090309

Jeff/Roub

MW6SW-GW01
080819
Swan

MW6SW-GW01
090310
Swan

MW7SW-GW01
081210
Swan

MW7SW-GW01
081211
Swan

MW7SW-GW01
081211
Swan

MW7SW-GW01
090114
Swan

MW7SW-GW01
090323
Swan

MW9R-GW01
081016

Jeff/Roub

MW9R-GW01
090428

Jeff/Roub

MW9SW-GW01
080903
Swan

MW9SW-GW01
080905
Swan

MW9SW-GW01
080908
Swan

(USGS - LAB) (USGS - LAB) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - LAB) (USGS - LAB) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)

0.23 U 0.23 U 0.23 U 0.23 U
0.25 U 0.25 U 0.25 U 0.25 U
0.32 U 0.32 U 0.32 U 0.32 U
0.18 U 0.18 U 0.18 U 0.18 U
0.22 U 0.22 U 0.22 U 0.22 U
0.22 U 0.22 U 0.22 U 0.22 U
0.30 U 0.30 U 0.30 U 0.30 U
0.23 U 0.23 U 0.23 U 0.23 U

0.83 U
0.77 U 0.77 U 0.77 U 0.77 U

0.58 U
1.2 U 1.2 U 1.2 U 6.8 J
0.16 U 0.16 U 0.16 U 0.16 U
0.18 U 0.18 U 0.18 U 0.18 U
0.30 U 0.30 U 0.30 U 0.30 U
0.44 U 0.44 U 0.44 U 0.44 U
0.39 U 0.39 U 0.39 U 0.39 U
0.21 U 0.21 U 0.21 U 0.21 U
0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.45 U
0.13 U 0.13 U 0.13 U 0.13 U
0.33 U 0.33 U 0.33 U 0.33 U
0.16 U 0.16 U 0.16 U 0.16 U
0.19 U 0.19 U 0.19 U 0.19 U
0.17 U 0.17 U 0.17 U 0.17 U
0.83 U 0.83 U 46 
0.58 U 0.58 U 0.58 U
0.99 U 0.99 U 0.99 U 0.99 U
0.15 U 0.15 U 0.15 U 0.15 U

ND 0.14 U ND 0.14 U 9.35 1.16 1.6 0.14 U 0.14 U 1.0 U 0.14 U ND ND ND
0.16 U 0.16 U 0.16 U 0.16 U
0.13 U 0.13 U 0.13 U 0.13 U

ND 0.20 U ND 0.20 U 1.32 0.07 0.20 U 0.20 U 0.20 U 1.0 U 0.20 U ND ND ND
ND 0.23 U ND 0.23 U ND ND 0.23 U 0.23 U 0.23 U 1.0 U 0.23 U ND ND ND

0.33 U 0.33 U 0.33 U 0.33 U
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Location
Date

Aquifer
Analyte/Parameter Name Units

VOCs:
1,1,1-Trichloroethane ug/L
1,1,2,2-Tetrachloroethane ug/L
1,1,2-Trichloroethane ug/L
1,1-Dichloroethane ug/L
1,1-Dichloroethene ug/L
1,2-Dichloroethane ug/L
1,2-Dichloroethene, Total ug/L
1,2-Dichloropropane ug/L
2-Butanone (MEK) ug/L
2-Hexanone ug/L
4-Methyl-2-pentanone (MIBK) ug/L
Acetone ug/L
Benzene ug/L
Bromodichloromethane ug/L
Bromoform ug/L
Bromomethane ug/L
Carbon disulfide ug/L
Carbon tetrachloride ug/L
Chlorobenzene ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
cis-1,3-Dichloropropene ug/L
Dibromochloromethane ug/L
Ethylbenzene ug/L
Methyl Ethyl Ketone ug/L
Methyl Isobutyl Ketone ug/L
Methylene Chloride ug/L
Styrene ug/L
Tetrachloroethene ug/L
Toluene ug/L
trans-1,3-Dichloropropene ug/L
Trichloroethene ug/L
Vinyl chloride ug/L
Xylenes, Total ug/L

SVOCs:
1,2,4-Trichlorobenzene ug/L
1,2-Dichlorobenzene ug/L
1,3-Dichlorobenzene ug/L
1,4-Dichlorobenzene ug/L
2,2'-oxybis[1-chloropropane] ug/L
2,4,5-Trichlorophenol ug/L
2,4,6-Trichlorophenol ug/L
2,4-Dichlorophenol ug/L
2,4-Dimethylphenol ug/L
2,4-Dinitrophenol ug/L
2,4-Dinitrotoluene ug/L
2,6-Dinitrotoluene ug/L
2-Chloronaphthalene ug/L
2-Chlorophenol ug/L
2-Methylnaphthalene ug/L
2-Methylphenol ug/L

MW9SW-GW01
080908
Swan

MW9SW-GW01
080923
Swan

MW9SW-GW01
080929
Swan

MW9SW-GW01
080813
Swan

MW9SW-GW01
090312
Swan

MW04BS-
GW01
090428
Swan

MW04BS-
GW01
090428
Swan

PA53-GW01
090826

MW4-GW01
090729

Jeff/Roub

MW4-GW01
090729

Jeff/Roub

MW4-GW01
090812

Jeff/Roub

MW4-GW01
090825

Jeff/Roub

MW4-GW01
090930

Jeff/Roub
(USGS - FIELD GC) (USGS - LAB) (USGS - LAB) (USGS - LAB) (USGS - FIELD GC) RESIDENTIAL (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)

0.23 U 0.23 U 0.23 U 0.14 U
0.25 U 0.25 U 0.25 U 0.27 U
0.32 U 0.32 U 0.32 U 0.22 U
0.18 U 0.18 U 0.18 U 0.12 U
0.22 U 0.22 U 0.22 U 0.23 U
0.22 U 0.22 U 0.22 U 0.14 U
0.30 U 0.30 U 0.30 U 0.26 U
0.23 U 0.23 U 0.23 U 0.19 U

0.77 U 0.77 U 0.77 U 0.77 U

1.2 U 1.2 U 1.2 R 2.1 U
0.16 U 0.16 U 0.16 U 0.15 U
0.18 U 0.18 U 0.18 U 0.13 U
0.30 U 0.30 U 0.30 U 0.30 U
0.44 U 0.44 U 0.44 U 0.45 U
0.39 U 0.39 U 0.39 U 0.66 U
0.21 U 0.21 U 0.21 U 0.32 U
0.17 U 0.17 U 0.17 U 0.17 U
0.45 U 0.45 U 0.45 U 0.36 U
0.13 U 0.13 U 0.13 U 0.15 U
0.33 U 0.33 U 0.33 U 0.14 U
0.16 U 0.16 U 0.16 U 0.16 U
0.19 U 0.19 U 0.19 U 0.17 U
0.17 U 0.17 U 0.17 U 0.22 U
0.83 U 0.83 U 0.83 U 28
0.58 U 0.58 U 0.58 U 0.77 U
5.2 0.99 U 0.99 U 0.52 U
0.15 U 0.15 U 0.15 U 0.17 U

ND 2.2 ND ND 2.4 4.1 4.1 0.14 U 0.5 1.37 ND ND 0.20 U
0.16 U 0.16 U 0.16 U 0.17 U
0.13 U 0.13 U 0.13 U 0.21 U

ND 1.0 U ND ND 0.20 U 0.20 U ND 0.20 U ND ND ND ND 0.16 U
ND 1.0 U ND ND 0.23 U 0.23 U ND 0.23 U 1.19 0.83 0.38 ND 0.15 U

0.33 U 0.33 U 0.33 U 0.42 U
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Location
Date

Aquifer

BW22-GW01
090324

Jeff/Roub
JS15-GW01

090422
JS20-GW01

090325
JS25-GW01

090429
JS25-GW02

090429
JS39-GW01

090325
JS40-GW01

090325

MW04B-GW01
090316

Swan/Jeff

MW04B-GW01
090317

Swan/Jeff

MW04B-GW01
090324

Swan/Jeff

MW04B-GW01
090325

Swan/Jeff

MW04B-GW01
090420

Swan/Jeff

MW04B-GW01
090421

Swan/Jeff

MW04B-GW01
090514

Swan/Jeff
Analyte/Parameter Name Units RESIDENTIAL RESIDENTIAL RESIDENTIAL RESID - Dup RESIDENTIAL RESIDENTIAL (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)

2-Nitroaniline ug/L
2-Nitrophenol ug/L
3 & 4 Methylphenol ug/L
3,3'-Dichlorobenzidine ug/L
3-Nitroaniline ug/L
4,6-Dinitro-2-methylphenol ug/L
4-Bromophenyl phenyl ether ug/L
4-Chloro-3-methylphenol ug/L
4-Chloroaniline ug/L
4-Chlorophenyl phenyl ether ug/L
4-Nitroaniline ug/L
4-Nitrophenol ug/L
Acenaphthene ug/L
Acenaphthylene ug/L
Anthracene ug/L
Benzo[a]anthracene ug/L
Benzo[a]pyrene ug/L
Benzo[b]fluoranthene ug/L
Benzo[g,h,i]perylene ug/L
Benzo[k]fluoranthene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chloroethyl)ether ug/L
Bis(2-ethylhexyl) phthalate ug/L
Butyl benzyl phthalate ug/L
Carbazole ug/L
Chrysene ug/L
Dibenz(a,h)anthracene ug/L
Dibenzofuran ug/L
Diethyl phthalate ug/L
Dimethyl phthalate ug/L
Di-n-butyl phthalate ug/L
Di-n-octyl phthalate ug/L
Fluoranthene ug/L
Fluorene ug/L
Hexachlorobenzene ug/L
Hexachlorobutadiene ug/L
Hexachlorocyclopentadiene ug/L
Hexachloroethane ug/L
Indeno[1,2,3-cd]pyrene ug/L
Isophorone ug/L
Naphthalene ug/L
Nitrobenzene ug/L
N-Nitrosodi-n-propylamine ug/L
N-Nitrosodiphenylamine ug/L
Pentachlorophenol ug/L
Phenanthrene ug/L
Phenol ug/L
Pyrene ug/L

Pesticides:
4,4'-DDD ug/L
4,4'-DDE ug/L
4,4'-DDT ug/L
Aldrin ug/L



Appendix A
Summary of Sitewide Groundwater Monitoring Results

Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2e GW - Summary Table Sitewide- REV.xlsx/03 tbl final table Page 6 of 12

Location
Date

Aquifer
Analyte/Parameter Name Units

2-Nitroaniline ug/L
2-Nitrophenol ug/L
3 & 4 Methylphenol ug/L
3,3'-Dichlorobenzidine ug/L
3-Nitroaniline ug/L
4,6-Dinitro-2-methylphenol ug/L
4-Bromophenyl phenyl ether ug/L
4-Chloro-3-methylphenol ug/L
4-Chloroaniline ug/L
4-Chlorophenyl phenyl ether ug/L
4-Nitroaniline ug/L
4-Nitrophenol ug/L
Acenaphthene ug/L
Acenaphthylene ug/L
Anthracene ug/L
Benzo[a]anthracene ug/L
Benzo[a]pyrene ug/L
Benzo[b]fluoranthene ug/L
Benzo[g,h,i]perylene ug/L
Benzo[k]fluoranthene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chloroethyl)ether ug/L
Bis(2-ethylhexyl) phthalate ug/L
Butyl benzyl phthalate ug/L
Carbazole ug/L
Chrysene ug/L
Dibenz(a,h)anthracene ug/L
Dibenzofuran ug/L
Diethyl phthalate ug/L
Dimethyl phthalate ug/L
Di-n-butyl phthalate ug/L
Di-n-octyl phthalate ug/L
Fluoranthene ug/L
Fluorene ug/L
Hexachlorobenzene ug/L
Hexachlorobutadiene ug/L
Hexachlorocyclopentadiene ug/L
Hexachloroethane ug/L
Indeno[1,2,3-cd]pyrene ug/L
Isophorone ug/L
Naphthalene ug/L
Nitrobenzene ug/L
N-Nitrosodi-n-propylamine ug/L
N-Nitrosodiphenylamine ug/L
Pentachlorophenol ug/L
Phenanthrene ug/L
Phenol ug/L
Pyrene ug/L

Pesticides:
4,4'-DDD ug/L
4,4'-DDE ug/L
4,4'-DDT ug/L
Aldrin ug/L

MW11-GW01
090210
Swan

MW11-GW01
090210
Swan

MW11-GW01
090514
Swan

MW12-GW01
090302
Swan

MW12-GW01
090306
Swan

MW12-GW01
090309
Swan

MW12-GW01
090514
Swan

MW13-GW01
090316

MW2R-GW01
090303

MW2R-GW01
090922

MW2SW-GW01
090302
Swan

MW2T2-GW01
090302

Jef/Roub

MW2T3-GW01
090302

Jeff/Roub

MW6R-GW01
080925

Jeff/Roub
(USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - LAB) RESIDENTIAL RESIDENTIAL (USGS-FIELD GC) (USGS - FIELD GC)



Appendix A
Summary of Sitewide Groundwater Monitoring Results

Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2e GW - Summary Table Sitewide- REV.xlsx/03 tbl final table Page 7 of 12

Location
Date

Aquifer
Analyte/Parameter Name Units

2-Nitroaniline ug/L
2-Nitrophenol ug/L
3 & 4 Methylphenol ug/L
3,3'-Dichlorobenzidine ug/L
3-Nitroaniline ug/L
4,6-Dinitro-2-methylphenol ug/L
4-Bromophenyl phenyl ether ug/L
4-Chloro-3-methylphenol ug/L
4-Chloroaniline ug/L
4-Chlorophenyl phenyl ether ug/L
4-Nitroaniline ug/L
4-Nitrophenol ug/L
Acenaphthene ug/L
Acenaphthylene ug/L
Anthracene ug/L
Benzo[a]anthracene ug/L
Benzo[a]pyrene ug/L
Benzo[b]fluoranthene ug/L
Benzo[g,h,i]perylene ug/L
Benzo[k]fluoranthene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chloroethyl)ether ug/L
Bis(2-ethylhexyl) phthalate ug/L
Butyl benzyl phthalate ug/L
Carbazole ug/L
Chrysene ug/L
Dibenz(a,h)anthracene ug/L
Dibenzofuran ug/L
Diethyl phthalate ug/L
Dimethyl phthalate ug/L
Di-n-butyl phthalate ug/L
Di-n-octyl phthalate ug/L
Fluoranthene ug/L
Fluorene ug/L
Hexachlorobenzene ug/L
Hexachlorobutadiene ug/L
Hexachlorocyclopentadiene ug/L
Hexachloroethane ug/L
Indeno[1,2,3-cd]pyrene ug/L
Isophorone ug/L
Naphthalene ug/L
Nitrobenzene ug/L
N-Nitrosodi-n-propylamine ug/L
N-Nitrosodiphenylamine ug/L
Pentachlorophenol ug/L
Phenanthrene ug/L
Phenol ug/L
Pyrene ug/L

Pesticides:
4,4'-DDD ug/L
4,4'-DDE ug/L
4,4'-DDT ug/L
Aldrin ug/L

MW6R-GW01
081205

Jeff/Roub

MW6R-GW01
090309

Jeff/Roub

MW6SW-GW01
080819
Swan

MW6SW-GW01
090310
Swan

MW7SW-GW01
081210
Swan

MW7SW-GW01
081211
Swan

MW7SW-GW01
081211
Swan

MW7SW-GW01
090114
Swan

MW7SW-GW01
090323
Swan

MW9R-GW01
081016

Jeff/Roub

MW9R-GW01
090428

Jeff/Roub

MW9SW-GW01
080903
Swan

MW9SW-GW01
080905
Swan

MW9SW-GW01
080908
Swan

(USGS - LAB) (USGS - LAB) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - LAB) (USGS - LAB) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)



Appendix A
Summary of Sitewide Groundwater Monitoring Results

Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2e GW - Summary Table Sitewide- REV.xlsx/03 tbl final table Page 8 of 12

Location
Date

Aquifer
Analyte/Parameter Name Units

2-Nitroaniline ug/L
2-Nitrophenol ug/L
3 & 4 Methylphenol ug/L
3,3'-Dichlorobenzidine ug/L
3-Nitroaniline ug/L
4,6-Dinitro-2-methylphenol ug/L
4-Bromophenyl phenyl ether ug/L
4-Chloro-3-methylphenol ug/L
4-Chloroaniline ug/L
4-Chlorophenyl phenyl ether ug/L
4-Nitroaniline ug/L
4-Nitrophenol ug/L
Acenaphthene ug/L
Acenaphthylene ug/L
Anthracene ug/L
Benzo[a]anthracene ug/L
Benzo[a]pyrene ug/L
Benzo[b]fluoranthene ug/L
Benzo[g,h,i]perylene ug/L
Benzo[k]fluoranthene ug/L
Bis(2-chloroethoxy)methane ug/L
Bis(2-chloroethyl)ether ug/L
Bis(2-ethylhexyl) phthalate ug/L
Butyl benzyl phthalate ug/L
Carbazole ug/L
Chrysene ug/L
Dibenz(a,h)anthracene ug/L
Dibenzofuran ug/L
Diethyl phthalate ug/L
Dimethyl phthalate ug/L
Di-n-butyl phthalate ug/L
Di-n-octyl phthalate ug/L
Fluoranthene ug/L
Fluorene ug/L
Hexachlorobenzene ug/L
Hexachlorobutadiene ug/L
Hexachlorocyclopentadiene ug/L
Hexachloroethane ug/L
Indeno[1,2,3-cd]pyrene ug/L
Isophorone ug/L
Naphthalene ug/L
Nitrobenzene ug/L
N-Nitrosodi-n-propylamine ug/L
N-Nitrosodiphenylamine ug/L
Pentachlorophenol ug/L
Phenanthrene ug/L
Phenol ug/L
Pyrene ug/L

Pesticides:
4,4'-DDD ug/L
4,4'-DDE ug/L
4,4'-DDT ug/L
Aldrin ug/L

MW9SW-GW01
080908
Swan

MW9SW-GW01
080923
Swan

MW9SW-GW01
080929
Swan

MW9SW-GW01
080813
Swan

MW9SW-GW01
090312
Swan

MW04BS-
GW01
090428
Swan

MW04BS-
GW01
090428
Swan

PA53-GW01
090826

MW4-GW01
090729

Jeff/Roub

MW4-GW01
090729

Jeff/Roub

MW4-GW01
090812

Jeff/Roub

MW4-GW01
090825

Jeff/Roub

MW4-GW01
090930

Jeff/Roub
(USGS - FIELD GC) (USGS - LAB) (USGS - LAB) (USGS - LAB) (USGS - FIELD GC) RESIDENTIAL (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)



Appendix A
Summary of Sitewide Groundwater Monitoring Results

Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2e GW - Summary Table Sitewide- REV.xlsx/03 tbl final table Page 9 of 12

Location
Date

Aquifer

BW22-GW01
090324

Jeff/Roub
JS15-GW01

090422
JS20-GW01

090325
JS25-GW01

090429
JS25-GW02

090429
JS39-GW01

090325
JS40-GW01

090325

MW04B-GW01
090316

Swan/Jeff

MW04B-GW01
090317

Swan/Jeff

MW04B-GW01
090324

Swan/Jeff

MW04B-GW01
090325

Swan/Jeff

MW04B-GW01
090420

Swan/Jeff

MW04B-GW01
090421

Swan/Jeff

MW04B-GW01
090514

Swan/Jeff
Analyte/Parameter Name Units RESIDENTIAL RESIDENTIAL RESIDENTIAL RESID - Dup RESIDENTIAL RESIDENTIAL (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)

alpha-BHC ug/L
alpha-Chlordane ug/L
beta-BHC ug/L
delta-BHC ug/L
Dieldrin ug/L
Endosulfan I ug/L
Endosulfan II ug/L
Endosulfan sulfate ug/L
Endrin ug/L
Endrin aldehyde ug/L
Endrin ketone ug/L
gamma-BHC (Lindane) ug/L
gamma-Chlordane ug/L
Heptachlor ug/L
Heptachlor epoxide ug/L
Methoxychlor ug/L
Toxaphene ug/L

PCBs:
PCB-1016 ug/L
PCB-1221 ug/L
PCB-1232 ug/L
PCB-1242 ug/L
PCB-1248 ug/L
PCB-1254 ug/L
PCB-1260 ug/L

Metals:
Arsenic ug/L
Barium ug/L
Cadmium ug/L
Chromium ug/L
Lead ug/L
Mercury ug/L
Selenium ug/L
Silver ug/L
Zinc ug/L

Other Parameters:
Ammonia (as N) mg/L 0.12 U 0.13 U 0.38 0.065 U 0.065 U 0.52 0.093 U 0.065 U
Chloride mg/L 2.8 2.6 2.4 80 72 1.8 4.8 4.7 
Ethane ug/L 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U 8.6 
Ethylene ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 4.0 
Methane ug/L 9.9 J 0.19 U 0.25 J 0.19 U 0.19 U 0.35 J 0.44 J 27 
Nitrogen, Nitrate mg/L 0.18 0.063 J 0.32 2.5 2.4 0.021 J 0.020 U 0.016 U
Nitrogen, Nitrate Nitrite mg/L 0.18 0.063 J 0.32 2.5 2.4 0.021 J 0.020 U 0.016 U
Nitrogen, Nitrite mg/L 0.0042 U 0.0042 U 0.0042 U 0.011 J 0.013 J 0.0042 U 0.013 J 0.0020 U
Sulfate mg/L 4.5 11 8.2 14 14 14 9.4 22 
Sulfide mg/L 0.31 U 0.31 U 0.31 U 0.43 U 0.31 U 0.31 U 0.31 U 0.31 U



Appendix A
Summary of Sitewide Groundwater Monitoring Results

Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2e GW - Summary Table Sitewide- REV.xlsx/03 tbl final table Page 10 of 12

Location
Date

Aquifer
Analyte/Parameter Name Units

alpha-BHC ug/L
alpha-Chlordane ug/L
beta-BHC ug/L
delta-BHC ug/L
Dieldrin ug/L
Endosulfan I ug/L
Endosulfan II ug/L
Endosulfan sulfate ug/L
Endrin ug/L
Endrin aldehyde ug/L
Endrin ketone ug/L
gamma-BHC (Lindane) ug/L
gamma-Chlordane ug/L
Heptachlor ug/L
Heptachlor epoxide ug/L
Methoxychlor ug/L
Toxaphene ug/L

PCBs:
PCB-1016 ug/L
PCB-1221 ug/L
PCB-1232 ug/L
PCB-1242 ug/L
PCB-1248 ug/L
PCB-1254 ug/L
PCB-1260 ug/L

Metals:
Arsenic ug/L
Barium ug/L
Cadmium ug/L
Chromium ug/L
Lead ug/L
Mercury ug/L
Selenium ug/L
Silver ug/L
Zinc ug/L

Other Parameters:
Ammonia (as N) mg/L
Chloride mg/L
Ethane ug/L
Ethylene ug/L
Methane ug/L
Nitrogen, Nitrate mg/L
Nitrogen, Nitrate Nitrite mg/L
Nitrogen, Nitrite mg/L
Sulfate mg/L
Sulfide mg/L

MW11-GW01
090210
Swan

MW11-GW01
090210
Swan

MW11-GW01
090514
Swan

MW12-GW01
090302
Swan

MW12-GW01
090306
Swan

MW12-GW01
090309
Swan

MW12-GW01
090514
Swan

MW13-GW01
090316

MW2R-GW01
090303

MW2R-GW01
090922

MW2SW-GW01
090302
Swan

MW2T2-GW01
090302

Jef/Roub

MW2T3-GW01
090302

Jeff/Roub

MW6R-GW01
080925

Jeff/Roub
(USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - LAB) RESIDENTIAL RESIDENTIAL (USGS-FIELD GC) (USGS - FIELD GC)

0.097 J 0.065 U 0.39 0.048 U 0.27 0.11 J 0.062 J
5.0 18 2.0 2.5 J 2.1 1.8 1.8 
3.5 U 3.5 U 0.35 U 0.35 U 0.35 U 0.35 U 0.35 U
3.3 U 3.3 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1.9 U 68 0.19 J 0.42 J 0.88 J 0.49 J 0.44 J
2.0 7.0 0.20 0.095 J 0.020 U 0.020 U 0.020 U
2.0 7.0 0.20 0.095 J 0.020 U 0.020 U 0.020 U
0.0020 U 0.0020 U 0.0042 U 0.0042 U 0.0042 U 0.0042 U 0.0042 U
10 13 10 4.5 9.4 8.5 12 
0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U



Appendix A
Summary of Sitewide Groundwater Monitoring Results

Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2e GW - Summary Table Sitewide- REV.xlsx/03 tbl final table Page 11 of 12

Location
Date

Aquifer
Analyte/Parameter Name Units

alpha-BHC ug/L
alpha-Chlordane ug/L
beta-BHC ug/L
delta-BHC ug/L
Dieldrin ug/L
Endosulfan I ug/L
Endosulfan II ug/L
Endosulfan sulfate ug/L
Endrin ug/L
Endrin aldehyde ug/L
Endrin ketone ug/L
gamma-BHC (Lindane) ug/L
gamma-Chlordane ug/L
Heptachlor ug/L
Heptachlor epoxide ug/L
Methoxychlor ug/L
Toxaphene ug/L

PCBs:
PCB-1016 ug/L
PCB-1221 ug/L
PCB-1232 ug/L
PCB-1242 ug/L
PCB-1248 ug/L
PCB-1254 ug/L
PCB-1260 ug/L

Metals:
Arsenic ug/L
Barium ug/L
Cadmium ug/L
Chromium ug/L
Lead ug/L
Mercury ug/L
Selenium ug/L
Silver ug/L
Zinc ug/L

Other Parameters:
Ammonia (as N) mg/L
Chloride mg/L
Ethane ug/L
Ethylene ug/L
Methane ug/L
Nitrogen, Nitrate mg/L
Nitrogen, Nitrate Nitrite mg/L
Nitrogen, Nitrite mg/L
Sulfate mg/L
Sulfide mg/L

MW6R-GW01
081205

Jeff/Roub

MW6R-GW01
090309

Jeff/Roub

MW6SW-GW01
080819
Swan

MW6SW-GW01
090310
Swan

MW7SW-GW01
081210
Swan

MW7SW-GW01
081211
Swan

MW7SW-GW01
081211
Swan

MW7SW-GW01
090114
Swan

MW7SW-GW01
090323
Swan

MW9R-GW01
081016

Jeff/Roub

MW9R-GW01
090428

Jeff/Roub

MW9SW-GW01
080903
Swan

MW9SW-GW01
080905
Swan

MW9SW-GW01
080908
Swan

(USGS - LAB) (USGS - LAB) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - LAB) (USGS - LAB) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)

0.12 J 0.19 J 0.27 0.065 U
1.9 4.5 2.2 4.4 
0.35 U 0.35 U 0.37 0.35 U
0.33 U 0.33 U 0.33 U 0.33 U
0.36 J 0.30 J 2.9 J 0.70 
0.020 U 0.11 0.045 J 0.016 U
0.020 U 0.11 0.058 J 0.016 U
0.0073 J 0.0042 U 0.013 J 0.0083 J
13 6.7 5.1 14 
0.31 U 0.31 U 0.31 U 0.83 U



Appendix A
Summary of Sitewide Groundwater Monitoring Results

Task 2e - Sitewide Groundwater Sampling
Riverfront Superfund Site

New Haven, Missouri

Task 2e GW - Summary Table Sitewide- REV.xlsx/03 tbl final table Page 12 of 12

Location
Date

Aquifer
Analyte/Parameter Name Units

alpha-BHC ug/L
alpha-Chlordane ug/L
beta-BHC ug/L
delta-BHC ug/L
Dieldrin ug/L
Endosulfan I ug/L
Endosulfan II ug/L
Endosulfan sulfate ug/L
Endrin ug/L
Endrin aldehyde ug/L
Endrin ketone ug/L
gamma-BHC (Lindane) ug/L
gamma-Chlordane ug/L
Heptachlor ug/L
Heptachlor epoxide ug/L
Methoxychlor ug/L
Toxaphene ug/L

PCBs:
PCB-1016 ug/L
PCB-1221 ug/L
PCB-1232 ug/L
PCB-1242 ug/L
PCB-1248 ug/L
PCB-1254 ug/L
PCB-1260 ug/L

Metals:
Arsenic ug/L
Barium ug/L
Cadmium ug/L
Chromium ug/L
Lead ug/L
Mercury ug/L
Selenium ug/L
Silver ug/L
Zinc ug/L

Other Parameters:
Ammonia (as N) mg/L
Chloride mg/L
Ethane ug/L
Ethylene ug/L
Methane ug/L
Nitrogen, Nitrate mg/L
Nitrogen, Nitrate Nitrite mg/L
Nitrogen, Nitrite mg/L
Sulfate mg/L
Sulfide mg/L

MW9SW-GW01
080908
Swan

MW9SW-GW01
080923
Swan

MW9SW-GW01
080929
Swan

MW9SW-GW01
080813
Swan

MW9SW-GW01
090312
Swan

MW04BS-
GW01
090428
Swan

MW04BS-
GW01
090428
Swan

PA53-GW01
090826

MW4-GW01
090729

Jeff/Roub

MW4-GW01
090729

Jeff/Roub

MW4-GW01
090812

Jeff/Roub

MW4-GW01
090825

Jeff/Roub

MW4-GW01
090930

Jeff/Roub
(USGS - FIELD GC) (USGS - LAB) (USGS - LAB) (USGS - LAB) (USGS - FIELD GC) RESIDENTIAL (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC) (USGS - FIELD GC)

0.078 J 0.065 U 0.078 J
100 5.3 100 
0.35 U 0.35 U 0.35 U
0.33 U 0.33 U 0.33 U
0.37 J 0.19 U 0.37 J
4.0 1.6 4.0 
4.0 1.6 4.0 
0.0042 U 0.002 U 0.0042 U
19 9.7 19 
0.31 U 0.31 U 0.31 U



Appendix A
Summary of Surface Water Analytical Results
Task 4 - Sediment/Surface Water Investigation

Riverfront Superfund Site
New Haven, Missouri

Task 4 - Surface Water Summary Table - Draft.xls/03 tbl final table Page 1 of 3

Location
Date

SW01-SW01
090409

SW02-SW01
090409

SW03-SW01
080801

SW04-SW01
090409

SW06-SW01
080801

SW06-SW02
080801

SW08-SW01
080804

SW8-SW01
090408

SW08-SW01
090825

SW11-SW01
080804

SW8U1-SW01
090409

SW8U2-SW01
090409

SW8U3-SW01
090429

SW910-SW01
080808

SW12-SW01
090825

SW13-SW01
090825

SW14-SW01
090825

Analyte/Parameter Name Units Duplicate Resample Resample
VOCs:

1,1,1-Trichloroethane ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
1,1,2,2-Tetrachloroethane ug/L 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-Trichloroethane ug/L 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U
1,1-Dichloroethane ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
1,1-Dichloroethene ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethane ug/L 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
1,2-Dichloroethene, Total ug/L 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 4.1 0.3 U 6.6 0.3 U 0.3 U 6 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
1,2-Dichloropropane ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
2-Butanone (MEK) ug/L 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
2-Hexanone ug/L 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U 0.77 U
4-Methyl-2-pentanone (MIBK) ug/L 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
Acetone ug/L 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 R 1.2 U 1.2 U 1.2 U 1.2 R 1.2 U 1.2 R 1.2 R 1.2 R
Benzene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Bromodichloromethane ug/L 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U
Bromoform ug/L 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Bromomethane ug/L 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U
Carbon disulfide ug/L 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
Carbon tetrachloride ug/L 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U
Chlorobenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Chloroethane ug/L 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
Chloroform ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Chloromethane ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
cis-1,3-Dichloropropene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
Dibromochloromethane ug/L 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U
Ethylbenzene ug/L 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
Methyl Ethyl Ketone ug/L 0.83 J 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
Methyl Isobutyl Ketone ug/L 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U 0.58 U
Methylene Chloride ug/L 7.5 0.99 U 0.99 U 3.3 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U
Styrene ug/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Tetrachloroethene ug/L 0.14 U 0.14 U 0.14 U 0.14 U 4.5 4.3 3.5 14 0.14 U 0.14 U 2.2 19 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U
Toluene ug/L 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U
trans-1,3-Dichloropropene ug/L 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
Trichloroethene ug/L 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 2.3 2.2 1.5 0.2 U 0.2 U 2.8 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Vinyl chloride ug/L 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 3.6 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
Xylenes, Total ug/L 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

SVOCs:
1,2,4-Trichlorobenzene ug/L 0.24 U 0.23 U
1,2-Dichlorobenzene ug/L 0.2 U 0.19 U
1,3-Dichlorobenzene ug/L 0.21 U 0.2 U
1,4-Dichlorobenzene ug/L 0.2 U 0.19 U
2,2'-oxybis[1-chloropropane] ug/L 0.2 U 0.19 U
2,4,5-Trichlorophenol ug/L 2.6 U 2.5 U
2,4,6-Trichlorophenol ug/L 0.66 U 0.64 U
2,4-Dichlorophenol ug/L 3.2 U 3.1 U
2,4-Dimethylphenol ug/L 1.1 U 1.1 U
2,4-Dinitrophenol ug/L 3.1 U 3 U
2,4-Dinitrotoluene ug/L 0.45 U 0.43 U
2,6-Dinitrotoluene ug/L 0.12 U 0.12 U
2-Chloronaphthalene ug/L 0.17 U 0.16 U
2-Chlorophenol ug/L 0.21 U 0.2 U
2-Methylnaphthalene ug/L 0.16 U 0.15 U
2-Methylphenol ug/L 0.43 U 0.41 U
2-Nitroaniline ug/L 0.54 U 0.53 U
2-Nitrophenol ug/L 0.63 U 0.62 U
3 & 4 Methylphenol ug/L 0.19 U 0.18 U
3,3'-Dichlorobenzidine ug/L 0.25 U 0.24 U
3-Nitroaniline ug/L 0.99 U 0.96 U
4,6-Dinitro-2-methylphenol ug/L 1.8 U 1.7 U
4-Bromophenyl phenyl ether ug/L 0.16 J 0.15 U
4-Chloro-3-methylphenol ug/L 2.4 U 2.3 U
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Location
Date

SW01-SW01
090409

SW02-SW01
090409

SW03-SW01
080801

SW04-SW01
090409

SW06-SW01
080801

SW06-SW02
080801

SW08-SW01
080804

SW8-SW01
090408

SW08-SW01
090825

SW11-SW01
080804

SW8U1-SW01
090409

SW8U2-SW01
090409

SW8U3-SW01
090429

SW910-SW01
080808

SW12-SW01
090825

SW13-SW01
090825

SW14-SW01
090825

Analyte/Parameter Name Units Duplicate Resample Resample
4-Chloroaniline ug/L 0.77 U 0.75 U
4-Chlorophenyl phenyl ether ug/L 0.24 U 0.23 U
4-Nitroaniline ug/L 2.3 U 2.2 U
4-Nitrophenol ug/L 2.4 U 2.3 U
Acenaphthene ug/L 0.057 U 0.056 U
Acenaphthylene ug/L 0.057 U 0.056 U
Anthracene ug/L 0.067 U 0.065 U
Benzo[a]anthracene ug/L 0.065 J 0.063 U
Benzo[a]pyrene ug/L 0.044 U 0.042 U
Benzo[b]fluoranthene ug/L 0.042 J 0.04 U
Benzo[g,h,i]perylene ug/L 0.11 U 0.11 U
Benzo[k]fluoranthene ug/L 0.078 U 0.076 U
Bis(2-chloroethoxy)methane ug/L 0.14 U 0.13 U
Bis(2-chloroethyl)ether ug/L 0.24 U 0.23 U
Bis(2-ethylhexyl) phthalate ug/L 1.9 U 1.8 U
Butyl benzyl phthalate ug/L 0.2 U 0.19 U
Carbazole ug/L 0.81 U 0.79 U
Chrysene ug/L 0.067 J 0.065 U
Dibenz(a,h)anthracene ug/L 0.056 U 0.055 U
Dibenzofuran ug/L 0.24 U 0.23 U
Diethyl phthalate ug/L 0.2 U 0.19 U
Dimethyl phthalate ug/L 0.13 U 0.12 U
Di-n-butyl phthalate ug/L 0.63 U 0.62 U
Di-n-octyl phthalate ug/L 1.7 U 1.6 U
Fluoranthene ug/L 0.067 U 0.065 U
Fluorene ug/L 0.056 U 0.055 U
Hexachlorobenzene ug/L 0.065 J 0.063 U
Hexachlorobutadiene ug/L 0.25 U 0.24 U
Hexachlorocyclopentadiene ug/L 4.4 U 4.2 U
Hexachloroethane ug/L 0.25 U 0.24 U
Indeno[1,2,3-cd]pyrene ug/L 0.071 U 0.069 U
Isophorone ug/L 0.57 U 0.56 U
Naphthalene ug/L 0.099 U 0.096 U
Nitrobenzene ug/L 0.3 U 0.29 U
N-Nitrosodi-n-propylamine ug/L 0.15 U 0.14 U
N-Nitrosodiphenylamine ug/L 0.2 U 0.19 U
Pentachlorophenol ug/L 2.1 U 2 U
Phenanthrene ug/L 0.07 U 0.068 U
Phenol ug/L 1.3 U 1.2 U
Pyrene ug/L 0.07 J 0.068 U
Toxaphene ug/L 0.05 U 0.05 U

Pesticides:
4,4'-DDD ug/L 0.0055 U 0.0055 U
4,4'-DDE ug/L 0.0047 U 0.0047 U
4,4'-DDT ug/L 0.0052 U 0.0052 U
Aldrin ug/L 0.0042 U 0.0042 U
alpha-BHC ug/L 0.0032 U 0.0032 U
alpha-Chlordane ug/L 0.0045 U 0.0045 U
beta-BHC ug/L 0.0034 U 0.0034 U
delta-BHC ug/L 0.0074 U 0.0074 U
Dieldrin ug/L 0.0043 U 0.0043 U
Endosulfan I ug/L 0.051 0.05 
Endosulfan II ug/L 0.0037 U 0.0037 U
Endosulfan sulfate ug/L 0.0077 U 0.0077 U
Endrin ug/L 0.0083 U 0.0083 U
Endrin aldehyde ug/L 0.0067 U 0.0067 U
Endrin ketone ug/L 0.0052 U 0.0052 U
gamma-BHC (Lindane) ug/L 0.0034 U 0.0034 U
gamma-Chlordane ug/L 0.005 U 0.005 U
Heptachlor ug/L 0.0039 U 0.0039 U
Heptachlor epoxide ug/L 0.0038 U 0.0038 U
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Location
Date

SW01-SW01
090409

SW02-SW01
090409

SW03-SW01
080801

SW04-SW01
090409

SW06-SW01
080801

SW06-SW02
080801

SW08-SW01
080804

SW8-SW01
090408

SW08-SW01
090825

SW11-SW01
080804

SW8U1-SW01
090409

SW8U2-SW01
090409

SW8U3-SW01
090429

SW910-SW01
080808

SW12-SW01
090825

SW13-SW01
090825

SW14-SW01
090825

Analyte/Parameter Name Units Duplicate Resample Resample
Methoxychlor ug/L 0.011 U 0.011 U

PCBs:
PCB-1016 ug/L 0.093 U 0.093 U
PCB-1221 ug/L 0.12 U 0.12 U
PCB-1232 ug/L 0.2 U 0.2 U
PCB-1242 ug/L 0.15 U 0.15 U
PCB-1248 ug/L 0.23 U 0.23 U
PCB-1254 ug/L 0.061 U 0.061 U
PCB-1260 ug/L 0.073 U 0.073 U

Metals:
Arsenic ug/L 2.8 U 2.8 U
Barium ug/L 160 160
Cadmium ug/L 0.46 U 0.46 U
Chromium ug/L 1.6 U 1.6 U
Lead ug/L 2.7 U 1.8 U
Mercury ug/L 0.065 U 0.065 U
Selenium ug/L 4.2 U 4.2 U
Silver ug/L 1.2 U 1.2 U
Zinc ug/L 4.8 U 6.8 U
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Riverfront Superfund Site
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Location 500TB-0 500TB-1 500TB-1 500TB-1A 500TB-1B 500TB-1C 500TB-2 500TB-2 500TB-2 500TB-2
Analysis type field GC field GC field GC field GC field GC field GC field GC field GC lab lab

Date 4/19/2001 1/24/2001 4/19/2001 2/8/2001 4/19/2001 4/19/2001 2/8/2001 4/19/2001 06/13/01 08/28/01
Analyte/Parameter Name Units

Tetrachloroethene ug/L 0 0 0.02 0 40.14 31.6 31.5 29.75 32 56
Trichloroethene ug/L 0 0 0 0 4.67 3.92 3.8 3.43 4.2 8.1
cis-Dichloroethene ug/L 0.03 0 0.35 0 2.04 2.56 2.04 1.71 0.82 J 1.7 J
trans-Dichloroethene ug/L 0 0 0 0 0.02 0.01 0 0.01 <1 <2
Vinyl chloride ug/L 0 0.14 0 0 0 0 0 0 <1 <2
Toluene ug/L <1 <2
Benzene ug/L 0 0 0 0.01 0 0 0.01 0 <1 <2
Trichlorofluoromethane ug/L -- --
Methylene Chloride ug/L

All data are from USGS spreadsheets.
"0" are non-detects but detection limits were not specified.
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New Haven, Missouri

USGS Surface Water Sample Summaryt.xlsx Page 2 of 7

Analyte/Parameter Name
Tetrachloroethene
Trichloroethene
cis-Dichloroethene
trans-Dichloroethene
Vinyl chloride
Toluene
Benzene
Trichlorofluoromethane
Methylene Chloride

        

500TB-2 500TB-2 500TB-2 500TB-2 500TB-2 500TB-2 500TB-2 500TB-3 500TB-3 500TB-3 500TB-3A
field GC field GC lab field GC lab lab field GC field GC lab field GC field GC

11/16/2001 11/16/2001 11/16/01 3/14/2002 03/14/02 07/29/02 7/29/2002 1/24/2001 01/24/01 2/8/2001 4/19/2001

70.08 68.06 58 9.5 15.0 100.0 85.9 43.78 31 25.1 28.45
9.88 12.63 8.6 2.67 2.0 11.0 10.9 4.78 4.2 3.77 3.83
3.98 4.77 1.9 J 2.34 0.37 J 2.3 J 1.5 4.16 0.74 J 3.21 2.44
0.36 0.04 <2 0 <.5 <2.5 0 0.08 <1 0 0.01
0 0 <2 0 <2 <2.5 0 33.67 <1 0 0

<2 <1 <2.5 <1
0 0 <2 0 <1 <2.5 0 0 <1 0.07 0

-- -- 4.1 J 1.5
.29 J



Appendix A
Summary of USGS Surface Water Analytical Results
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New Haven, Missouri

USGS Surface Water Sample Summaryt.xlsx Page 3 of 7

Analyte/Parameter Name
Tetrachloroethene
Trichloroethene
cis-Dichloroethene
trans-Dichloroethene
Vinyl chloride
Toluene
Benzene
Trichlorofluoromethane
Methylene Chloride

        

500TB-4 500TB-4 500TB-4A 500TB-4B 500TB-4C 500TB-5 500TB-5 500TB-6 500TB-7 500TB-8 500TB-A 500TB-B
lab field GC field GC field GC field GC field GC field GC field GC field GC field GC field GC field GC

02/08/01 4/19/2001 4/19/2001 4/19/2001 4/19/2001 2/8/2001 4/19/2001 4/19/2001 3/14/2002 3/14/2002 2/23/2001 2/23/2001

<1 26.75 23.33 28.56 18.22 14.76 16.96 14.49 2.65 3.74 0 0
<1 3.42 2.72 5.03 2.68 2.14 0 0 0.66 2.14 0 0
<1 2.21 1.65 0.4 0.09 1.86 0.98 1.2 0.12 0.06 0 0
<1 0.01 0.01 0 0 0 0 0 0 0 0 0
<1 0 0 0 0 0 0 0 0 0 0 0
<1
<1 0 0 0 0 0.01 0 0 0 0 0 0
--



Appendix A
Summary of USGS Surface Water Analytical Results

Riverfront Superfund Site
New Haven, Missouri

USGS Surface Water Sample Summaryt.xlsx Page 4 of 7

Analyte/Parameter Name
Tetrachloroethene
Trichloroethene
cis-Dichloroethene
trans-Dichloroethene
Vinyl chloride
Toluene
Benzene
Trichlorofluoromethane
Methylene Chloride

        

510TB-0A 510TB-0B 510TB-1 510TB-2 510TB-2A 510TB-2A 512TB-01 700TB-0.1 700TB-0.2 700TB-0.3 700TB-1 700TB-2
field GC field GC field GC field GC field GC field GC field GC field GC field GC field GC field GC field GC

4/18/2001 4/18/2001 1/24/2001 1/24/2001 4/19/2001 4/19/2001 4/18/2001 9/24/2002 9/24/2002 9/24/2002 3/4/2002 3/4/2002

0.01 0.03 0 2 1.66 1.76 0 0 0 0 0 0
0 0 0 0.46 0.33 0.41 0 0 0 0 0 0
0.21 0.01 0.94 0.32 1.06 0.31 0.01 0 0 0 0 0
0.08 0 0 0 0 0 0.01 0 0 0 0 0
0 0 11.36 0.94 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0
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USGS Surface Water Sample Summaryt.xlsx Page 5 of 7

Analyte/Parameter Name
Tetrachloroethene
Trichloroethene
cis-Dichloroethene
trans-Dichloroethene
Vinyl chloride
Toluene
Benzene
Trichlorofluoromethane
Methylene Chloride

        

700TB-3 700TB-3 700TB-3 700TB-5 OUX-700TB-6 710TB-1 710TB-2 710TB-3 710TB-4 710TB-5 710TB-6 710TB-6
field GC field GC field GC field GC field GC field GC field GC field GC field GC field GC field GC field GC
3/4/2002 3/13/2002 3/13/2002 3/5/2002 3/13/2002 3/4/2002 3/4/2002 3/4/2002 3/5/2002 3/5/2002 8/15/2000 3/5/2002

0 0 0 0 0 0 0 0 0 0 44 0
0 0 0 0 0 0 0 0 0 0 0.22 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0
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Summary of USGS Surface Water Analytical Results

Riverfront Superfund Site
New Haven, Missouri

USGS Surface Water Sample Summaryt.xlsx Page 6 of 7

Analyte/Parameter Name
Tetrachloroethene
Trichloroethene
cis-Dichloroethene
trans-Dichloroethene
Vinyl chloride
Toluene
Benzene
Trichlorofluoromethane
Methylene Chloride

        

710TB-8 710TB-9 712TB-1 720TB-1 720TB-2 720TB-3 730TB-1 740TB-1 EC06 EC06 EC07 EC07
field GC field GC field GC field GC field GC field GC field GC field GC field GC lab field GC lab

8/16/2000 3/5/2002 3/4/2002 3/4/2002 3/4/2002 3/4/2002 3/13/2002 3/13/2002 3/14/2002 03/14/02 3/14/2002 03/14/02

0 0 0 0 0 0 0 0 7.33 8.9 2.41 1.3
0 0 0 0 0 0 0 0 2.72 1. 1.45 <1
0 0 0 0 0 0 0 0 0.14 <1 0 <1
0 0 0 0 0 0 0 0 0 <.5 0 <.5
0 0 0 0 0 0 0 0 0 <2 0 <2

<1 <1
0 0 0 0 0 0 0 0 0 <1 0 <1

-- --
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USGS Surface Water Sample Summaryt.xlsx Page 7 of 7

Analyte/Parameter Name
Tetrachloroethene
Trichloroethene
cis-Dichloroethene
trans-Dichloroethene
Vinyl chloride
Toluene
Benzene
Trichlorofluoromethane
Methylene Chloride

        

EC08 EC08 EC09 EC09 JF60 JS-223 OUX-740TB-1
field GC lab field GC lab field GC field GC field GC

3/14/2002 03/14/02 3/14/2002 03/14/02 4/18/2001 3/14/2002 3/13/2002

0.47 0.33 J 0 <1 0.02 2.85 0
0.05 <1 0 <1 0 3.03 0
0 <1 0 <1 0.02 4.86 0
0 <.5 0 <.5 0.01 0 0
0 <2 0 <2 0 0 0

<1 <1
0 <1 0 <1 0 0 0

-- --
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Task 4 Sed - Summary Table Draft.xls/03 tbl final table Page 1 of 3

Location 
Date

SD01-SD01
090409

SD02-SD01
090409

SD03-SD01
080801

SD04-SD01
090409

SD06-SD01
080801

SD06-SD02
080801

SD08-SD01
080804

SD11-SD01
080804

SD910-SD01
080804

Analyte/Parameter Name Units Duplicate
VOCs:

1,1,1-Trichloroethane ug/kg 0.87 U 0.9 U 0.99 U 0.99 U 0.98 U 0.75 U 1.1 U 0.94 U 1 U
1,1,2,2-Tetrachloroethane ug/kg 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1 U 1.5 U 1.3 U 1.4 U
1,1,2-Trichloroethane ug/kg 1.8 U 1.8 U 2 U 2 U 2 U 1.5 U 2.3 U 1.9 U 2 U
1,1-Dichloroethane ug/kg 0.94 U 0.97 U 1.1 U 1.1 U 1.1 U 0.81 U 1.2 U 1 U 1.1 U
1,1-Dichloroethene ug/kg 0.86 U 0.89 U 0.98 U 0.98 U 0.97 U 0.74 U 1.1 U 0.93 U 0.99 U
1,2-Dichloroethane ug/kg 1.1 U 1.1 U 1.2 U 1.2 U 1.2 U 0.93 U 1.4 U 1.2 U 1.2 U
1,2-Dichloroethene, Total ug/kg 1.9 U 1.9 U 2.1 U 2.1 U 2.1 U 1.6 U 2.4 U 2 U 2.1 U
1,2-Dichloropropane ug/kg 0.92 U 0.95 U 1.1 U 1 U 1 U 0.79 U 1.2 U 0.99 U 1.1 U
2-Hexanone ug/kg 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1 U 1.5 U 1.3 U 1.4 U
Acetone ug/kg 96 J 1.9 U 2.1 U 2.1 U 2.1 U 1.6 U 15 J 2 U 2.1 U
Benzene ug/kg 0.83 U 0.86 U 0.95 U 0.95 U 0.93 U 0.72 U 1.1 U 0.9 U 0.96 U
Bromodichloromethane ug/kg 0.76 U 0.79 U 0.87 U 0.87 U 0.86 U 0.66 U 0.99 U 0.83 U 0.88 U
Bromoform ug/kg 0.97 U 1 U 1.1 U 1.1 U 1.1 U 0.84 U 1.3 U 1.1 U 1.1 U
Bromomethane ug/kg 2.1 U 2.2 U 2.5 U 2.4 U 2.4 U 1.9 U 2.8 U 2.3 U 2.5 U
Carbon disulfide ug/kg 0.92 U 0.95 U 1.1 U 1 U 1 U 0.79 U 1.2 U 0.99 U 1.1 U
Carbon tetrachloride ug/kg 0.92 U 0.95 U 1.1 U 1 U 1 U 0.79 U 1.2 U 0.99 U 1.1 U
Chlorobenzene ug/kg 0.66 U 0.69 U 0.76 U 0.76 U 0.75 U 0.57 U 0.86 U 0.72 U 0.77 U
Chloroethane ug/kg 1.2 U 1.2 U 1.3 J 1.3 U 1.3 J 1 J 1.5 U 1.3 U 1.4 U
Chloroform ug/kg 0.95 U 0.99 U 1.1 U 1.1 U 1.1 U 0.83 U 1.2 U 1 U 1.1 U
Chloromethane ug/kg 1.6 U 1.6 U 1.8 U 1.8 U 1.8 J 1.3 U 2 U 1.7 U 1.8 U
cis-1,3-Dichloropropene ug/kg 0.78 U 0.81 U 0.89 U 0.89 U 0.88 U 0.67 U 1 U 0.85 U 0.9 U
Dibromochloromethane ug/kg 0.81 U 0.84 U 0.93 U 0.92 U 0.91 U 0.7 U 1 U 0.88 U 0.94 U
Ethylbenzene ug/kg 0.69 U 0.72 U 0.79 U 0.79 U 0.78 U 0.6 U 0.9 U 0.75 U 0.8 U
Methyl Ethyl Ketone ug/kg 1.8 U 1.8 U 2 U 2 U 2 U 1.5 U 2.3 U 1.9 U 2 U
methyl isobutyl ketone ug/kg 1.5 U 1.5 U 1.7 U 1.7 U 1.6 U 1.3 U 1.9 U 1.6 U 1.7 U
Methylene Chloride ug/kg 0.76 U 0.79 U 0.87 U 0.87 U 0.86 U 0.66 U 0.99 U 0.83 U 0.88 U
Styrene ug/kg 0.73 U 0.76 U 0.84 U 0.83 U 0.82 U 0.63 U 0.95 U 0.79 U 0.85 U
Tetrachloroethene ug/kg 0.78 U 0.81 U 0.89 U 0.89 U 3.2 J 2.1 J 1 U 0.85 U 0.9 U
Toluene ug/kg 0.86 U 0.89 U 0.98 U 0.98 U 0.97 U 0.74 U 1.1 U 0.93 U 0.99 U
trans-1,3-Dichloropropene ug/kg 0.94 U 0.97 U 1.1 U 1.1 U 1.1 U 0.81 U 1.2 U 1 U 1.1 U
Trichloroethene ug/kg 0.94 U 0.97 U 1.1 U 1.1 U 1.1 U 0.81 U 1.2 U 1 U 1.1 U
Vinyl chloride ug/kg 1.4 U 1.4 U 1.6 U 1.6 U 1.5 U 1.2 U 1.8 U 1.5 U 1.6 U
Xylenes, Total ug/kg 1.5 U 1.5 U 1.7 U 1.7 U 1.6 U 1.3 U 1.9 U 1.6 U 1.7 U

SVOCs:
1,2,4-Trichlorobenzene ug/kg 18 U 18 U
1,2-Dichlorobenzene ug/kg 18 U 18 U
1,3-Dichlorobenzene ug/kg 19 U 19 U
1,4-Dichlorobenzene ug/kg 20 U 20 U
2,2'-oxybis[1-chloropropane] ug/kg 19 U 19 U
2,4,5-Trichlorophenol ug/kg 52 U 51 U
2,4,6-Trichlorophenol ug/kg 37 U 37 U
2,4-Dichlorophenol ug/kg 40 U 39 U
2,4-Dimethylphenol ug/kg 68 U 67 U
2,4-Dinitrophenol ug/kg 200 U 200 U
2,4-Dinitrotoluene ug/kg 20 U 20 U
2,6-Dinitrotoluene ug/kg 20 U 19 U
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Location 
Date

SD01-SD01
090409

SD02-SD01
090409

SD03-SD01
080801

SD04-SD01
090409

SD06-SD01
080801

SD06-SD02
080801

SD08-SD01
080804

SD11-SD01
080804

SD910-SD01
080804

Analyte/Parameter Name Units Duplicate
2-Chloronaphthalene ug/kg 17 U 17 U
2-Chlorophenol ug/kg 32 U 32 U
2-Methylnaphthalene ug/kg 21 U 21 U
2-Methylphenol ug/kg 37 U 36 U
2-Nitroaniline ug/kg 20 U 20 U
2-Nitrophenol ug/kg 45 U 44 U
3 & 4 Methylphenol ug/kg 34 U 34 U
3,3'-Dichlorobenzidine ug/kg 54 J 54 U
3-Nitroaniline ug/kg 73 U 72 U
4,6-Dinitro-2-methylphenol ug/kg 45 U 44 U
4-Bromophenyl phenyl ether ug/kg 15 U 15 U
4-Chloro-3-methylphenol ug/kg 91 U 89 U
4-Chloroaniline ug/kg 140 U 140 U
4-Chlorophenyl phenyl ether ug/kg 15 U 15 U
4-Nitroaniline ug/kg 80 U 78 U
4-Nitrophenol ug/kg 65 U 64 U
Acenaphthene ug/kg 4.7 U 4.6 U
Acenaphthylene ug/kg 3.9 U 3.9 U
Anthracene ug/kg 4.3 U 4.3 U
Benzo[a]anthracene ug/kg 18 J 4.6 U
Benzo[a]pyrene ug/kg 67 3.4 U
Benzo[b]fluoranthene ug/kg 64 8 U
Benzo[g,h,i]perylene ug/kg 27 J 6.3 U
Benzo[k]fluoranthene ug/kg 43 7.8 U
Bis(2-chloroethoxy)methane ug/kg 23 U 23 U
Bis(2-chloroethyl)ether ug/kg 24 U 24 U
Bis(2-ethylhexyl) phthalate ug/kg 31 U 31 U
Butyl benzyl phthalate ug/kg 16 U 16 U
Carbazole ug/kg 14 U 14 U
Chrysene ug/kg 36 J 5.7 U
Dibenz(a,h)anthracene ug/kg 9.7 J 4.5 U
Dibenzofuran ug/kg 14 U 14 U
Diethyl phthalate ug/kg 19 U 19 U
Dimethyl phthalate ug/kg 14 U 14 U
Di-n-butyl phthalate ug/kg 15 U 15 U
Di-n-octyl phthalate ug/kg 17 U 17 U
Fluoranthene ug/kg 27 J 4.7 U
Fluorene ug/kg 3.9 U 3.9 U
Hexachlorobenzene ug/kg 5.4 U 5.3 U
Hexachlorobutadiene ug/kg 22 U 21 U
Hexachlorocyclopentadiene ug/kg 130 R 120 U
Hexachloroethane ug/kg 20 U 19 U
Indeno[1,2,3-cd]pyrene ug/kg 27 J 4.7 U
Isophorone ug/kg 15 U 15 U
Naphthalene ug/kg 3.8 U 3.7 U
Nitrobenzene ug/kg 6.8 U 6.7 U
N-Nitrosodi-n-propylamine ug/kg 26 U 25 U
N-Nitrosodiphenylamine ug/kg 11 U 11 U
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Location 
Date

SD01-SD01
090409

SD02-SD01
090409

SD03-SD01
080801

SD04-SD01
090409

SD06-SD01
080801

SD06-SD02
080801

SD08-SD01
080804

SD11-SD01
080804

SD910-SD01
080804

Analyte/Parameter Name Units Duplicate
Pentachlorophenol ug/kg 140 U 130 U
Phenanthrene ug/kg 3.2 U 3.2 U
Phenol ug/kg 33 U 32 U
Pyrene ug/kg 47 4.3 U

Pesticides:
4,4'-DDD ug/kg 0.59 J 0.59 U
4,4'-DDE ug/kg 0.37 U 0.37 U
4,4'-DDT ug/kg 1.5 J 0.34 U
Aldrin ug/kg 0.64 U 0.64 U
alpha-BHC ug/kg 0.64 U 0.64 U
alpha-Chlordane ug/kg 0.51 U 0.52 U
beta-BHC ug/kg 1 U 1 U
delta-BHC ug/kg 0.83 U 0.83 U
Dieldrin ug/kg 0.37 U 0.37 U
Endosulfan I ug/kg 0.79 U 0.8 U
Endosulfan sulfate ug/kg 0.18 J 0.18 U
Endrin ug/kg 0.69 U 0.69 U
Endrin aldehyde ug/kg 0.7 J 0.71 U
Endrin ketone ug/kg 0.33 J 0.34 U
gamma-BHC (Lindane) ug/kg 0.33 U 0.34 U
gamma-Chlordane ug/kg 0.6 U 0.61 U
Heptachlor ug/kg 0.26 U 0.26 U
Heptachlor epoxide ug/kg 0.4 U 0.4 U
Methoxychlor ug/kg 0.55 J 0.55 U
Toxaphene ug/kg 3.3 U 3.4 U

PCBs:
PCB-1016 ug/kg 8 U 8.1 U
PCB-1221 ug/kg 10 U 10 U
PCB-1232 ug/kg 6.9 U 6.9 U
PCB-1242 ug/kg 11 U 11 U
PCB-1248 ug/kg 9.7 U 9.8 U
PCB-1254 ug/kg 6.7 U 6.7 U
PCB-1260 ug/kg 6.9 U 6.9 U

Metals:
Arsenic mg/kg 15 J 33 J
Barium mg/kg 520 J 640 
Cadmium mg/kg 0.56 J 0.44 J
Chromium mg/kg 58 J 21 J
Lead mg/kg 28 J 52 J
Mercury mg/kg 0.0076 U 0.0076 U
Selenium mg/kg 0.42 U 0.53 J
Silver mg/kg 0.44 J 0.29 J
Zinc mg/kg 320 J 78 J
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Location
Depth
Date

A01-SS01
1.5

070919

A01-SS02
4.0

070919

A04-SS01
1.5

070919

A04-SS01
5.0

070919

A05-SS01
7.0

070918

A05-SS01
13.0

070918

A05-SS02
13.0

070918

B01-SS01
9.0

070918

B01-SS01
15.0

070918

B02-SS01
9.0

070919

B02-SS02
9.0

070919

B02-SS01
12.8

070919
Analyte/Parameter Name Units Duplicate Duplicate

1,1,1-Trichloroethane ug/kg 0.7 U 0.91 U 0.77 U 0.75 U 0.57 U 0.67 U 0.7 U 0.68 U 0.74 U 0.63 U 0.69 U 0.9 U
1,1,2,2-Tetrachloroethane ug/kg 0.69 U 0.9 U 0.76 U 0.74 U 0.56 U 0.66 U 0.69 U 0.67 U 0.73 U 0.62 U 0.68 U 0.89 U
1,1,2-Trichloroethane ug/kg 0.79 U 1 U 0.88 U 0.85 U 0.65 U 0.76 U 0.79 U 0.77 U 0.85 U 0.71 U 0.78 U 1 U
1,1-Dichloroethane ug/kg 0.57 U 0.75 U 0.63 U 0.61 U 0.47 U 0.55 U 0.57 U 0.56 U 0.61 U 0.51 U 0.56 U 0.74 U
1,1-Dichloroethene ug/kg 1.3 U 1.6 U 1.4 U 1.3 U 1 U 1.2 U 1.3 U 1.2 U 1.3 U 1.1 U 1.2 U 1.6 U
1,2-Dichloroethane ug/kg 0.53 U 0.69 U 0.59 U 0.57 U 0.44 U 0.51 U 0.53 U 0.52 U 0.57 U 0.48 U 0.53 U 0.69 U
1,2-Dichloroethene, Total ug/kg 1.3 U 1.6 U 1.4 U 1.3 U 1 U 1.2 U 1.3 U 1.2 U 1.3 U 1.1 U 1.2 U 1.6 U
1,2-Dichloropropane ug/kg 0.53 U 0.69 U 0.59 U 0.57 U 0.44 U 0.51 U 0.53 U 0.52 U 0.57 U 0.48 U 0.53 U 0.69 U
2-Hexanone ug/kg 1.2 U 1.5 U 1.3 U 1.2 U 0.95 U 1.1 U 1.2 U 1.1 U 1.2 U 1 U 1.1 U 1.5 U
Acetone ug/kg 4.2 U 5.4 U 4.6 U 4.5 U 3.4 U 4 U 4.2 U 4.1 U 4.4 U 3.7 U 4.1 U 5.4 U
Benzene ug/kg 0.67 U 0.87 U 0.74 U 0.71 U 0.55 U 0.64 U 0.67 U 0.65 U 0.71 U 0.6 U 0.66 U 0.86 U
Bromodichloromethane ug/kg 0.55 U 0.72 U 0.61 U 0.59 U 0.45 U 0.53 U 0.55 U 0.54 U 0.59 U 0.5 U 0.55 U 0.71 U
Bromoform ug/kg 0.72 U 0.94 U 0.79 U 0.77 U 0.59 U 0.69 U 0.72 U 0.7 U 0.76 U 0.64 U 0.71 U 0.92 U
Bromomethane ug/kg 3 U 3.9 U 3.3 U 3.2 U 2.5 U 2.9 U 3 U 2.9 U 3.2 U 2.7 U 3 U 3.9 U
Carbon disulfide ug/kg 0.97 U 1.3 U 1.1 U 1 U 0.79 U 0.93 U 0.97 U 0.94 U 1 U 0.87 U 0.96 U 1.2 U
Carbon tetrachloride ug/kg 0.71 U 0.92 U 0.78 U 0.76 U 0.58 U 0.68 U 0.71 U 0.69 U 0.75 U 0.64 U 0.7 U 0.91 U
Chlorobenzene ug/kg 0.54 U 0.71 U 0.6 U 0.58 U 0.44 U 0.52 U 0.54 U 0.53 U 0.58 U 0.49 U 0.54 U 0.7 U
Chloroethane ug/kg 3 U 3.9 U 3.3 U 3.2 U 2.5 U 2.9 U 3 U 2.9 U 3.2 U 2.7 U 3 U 3.9 U
Chloroform ug/kg 0.66 U 0.86 U 0.73 U 0.7 U 0.54 U 0.63 U 0.66 U 0.64 U 0.7 U 0.59 U 0.65 U 0.85 U
Chloromethane ug/kg 1.3 U 1.6 U 1.4 U 1.3 U 1 U 1.2 U 1.3 U 1.2 U 1.3 U 1.1 U 1.2 U 1.6 U
cis-1,3-Dichloropropene ug/kg 0.56 U 0.73 U 0.62 U 0.6 U 0.46 U 0.54 U 0.56 U 0.55 U 0.6 U 0.51 U 0.56 U 0.72 U
Dibromochloromethane ug/kg 0.63 U 0.82 U 0.69 U 0.67 U 0.51 U 0.61 U 0.63 U 0.61 U 0.67 U 0.57 U 0.62 U 0.81 U
Ethylbenzene ug/kg 0.62 U 0.81 U 0.68 U 0.66 U 0.51 U 0.6 U 0.62 U 0.6 U 0.66 U 0.56 U 0.61 U 0.8 U
Methyl Ethyl Ketone ug/kg 2.1 U 2.8 U 2.3 U 2.3 U 1.7 U 2 U 2.1 U 2.1 U 2.3 U 1.9 U 2.1 U 2.7 U
Methyl Isobutyl Ketone ug/kg 0.7 U 0.91 U 0.77 U 0.75 U 0.57 U 0.67 U 0.7 U 0.68 U 0.74 U 0.63 U 0.69 U 0.9 U
Methylene Chloride ug/kg 1.6 U 2 U 1.7 U 1.7 U 1.3 U 1.5 U 1.5 U 1.5 U 1.7 U 1.4 U 1.5 U 2 U
Styrene ug/kg 0.6 U 0.78 U 0.66 U 0.64 U 0.49 U 0.58 U 0.6 U 0.58 U 0.64 U 0.54 U 0.59 U 0.77 U
Tetrachloroethene ug/kg 0.87 U 1.1 U 0.96 U 0.93 U 0.71 U 0.84 U 0.87 U 0.85 U 0.93 U 0.78 U 0.86 U 1.1 U
Toluene ug/kg 1.6 U 2.1 U 1.8 U 1.8 U 1.3 U 1.6 U 1.6 U 1.6 U 1.8 U 1.5 U 1.6 U 2.1 U
trans-1,3-Dichloropropene ug/kg 0.58 U 0.76 U 0.64 U 0.62 U 0.48 U 0.56 U 0.58 U 0.57 U 0.62 U 0.52 U 0.57 U 0.75 U
Trichloroethene ug/kg 0.64 U 0.83 U 0.7 U 0.68 U 0.52 U 0.61 U 0.64 U 0.62 U 0.68 U 0.57 U 0.63 U 0.82 U
Vinyl chloride ug/kg 0.76 U 0.99 U 0.83 U 0.81 U 0.62 U 0.73 U 0.75 U 0.74 U 0.8 U 0.68 U 0.75 U 0.97 U
Xylenes, Total ug/kg 1.7 U 2.3 U 1.9 U 1.9 U 1.4 U 1.7 U 1.7 U 1.7 U 1.9 U 1.6 U 1.7 U 2.2 U
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Location
Depth
Date

Analyte/Parameter Name Units
1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

B02-SS01
14.8

070918

B03-SS01
9.0

070918

B04-SS01
6.0

070919

B04-SS01
9.0

070918

B04-SS01
11.6

070918

C01-SS01
4.0

070919

C01-SS01
5.5

070919

C03-SS01
4.0

070919

C03-SS01
8.4

070919

C04-SS01
14.7

070919

C05-SS01
10.0

070920

C05-SS01
15.0

070920

0.66 U 0.62 U 0.75 U 0.66 U 0.79 U 0.77 U 0.75 U 0.77 U 0.87 U 0.78 U 0.56 U 0.66 U
0.65 U 0.61 U 0.74 U 0.65 U 0.78 U 0.76 U 0.74 U 0.76 U 0.86 U 0.77 U 0.6 U 0.71 U
0.75 U 0.71 U 0.86 U 0.75 U 0.9 U 0.87 U 0.85 U 0.88 U 0.99 U 0.89 U 0.97 U 1.1 U
0.54 U 0.51 U 0.62 U 0.54 U 0.64 U 0.63 U 0.61 U 0.63 U 0.71 U 0.64 U 0.47 U 0.56 U
1.2 U 1.1 U 1.4 U 1.2 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 1 U 1.2 U
0.51 U 0.47 U 0.57 U 0.5 U 0.6 U 0.59 U 0.57 U 0.59 U 0.66 U 0.6 U 0.58 U 0.68 U
1.2 U 1.1 U 1.4 U 1.2 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 0.89 U 1.1 U
0.51 U 0.47 U 0.57 U 0.5 U 0.6 U 0.59 U 0.57 U 0.59 U 0.66 U 0.6 U 0.51 U 0.61 U
1.1 U 1 U 1.3 U 1.1 U 1.3 U 1.3 U 1.2 U 1.3 U 1.4 U 1.3 U 1.3 U 1.5 U
3.9 U 3.7 U 4.5 U 3.9 U 4.7 U 4.6 U 4.5 U 4.6 U 5.2 U 4.7 U 3.2 U 3.7 U
0.63 U 0.59 U 0.72 U 0.63 U 0.75 U 0.73 U 0.72 U 0.74 U 0.83 U 0.75 U 0.47 U 0.56 U
0.52 U 0.49 U 0.6 U 0.52 U 0.62 U 0.61 U 0.59 U 0.61 U 0.69 U 0.62 U 0.46 U 0.55 U
0.68 U 0.64 U 0.77 U 0.68 U 0.81 U 0.79 U 0.77 U 0.8 U 0.89 U 0.8 U 0.46 U 0.55 U
2.8 U 2.7 U 3.2 U 2.8 U 3.4 U 3.3 U 3.2 U 3.3 U 3.7 U 3.4 U 1.3 U 1.5 U
0.92 U 0.86 U 1 U 0.92 U 1.1 U 1.1 U 1 U 1.1 U 1.2 U 1.1 U 1.2 U 1.4 U
0.67 U 0.63 U 0.76 U 0.67 U 0.8 U 0.78 U 0.76 U 0.78 U 0.88 U 0.79 U 0.74 U 0.87 U
0.51 U 0.48 U 0.59 U 0.51 U 0.61 U 0.6 U 0.58 U 0.6 U 0.67 U 0.61 U 0.65 U 0.77 U
2.8 U 2.7 U 3.2 U 2.8 U 3.4 U 3.3 U 3.2 U 3.3 U 3.7 U 3.4 U 1.7 U 2 U
0.62 U 0.59 U 0.71 U 0.62 U 0.74 U 0.72 U 0.71 U 0.73 U 0.82 U 0.74 U 0.44 U 0.52 U
1.2 U 1.1 U 1.4 U 1.2 U 1.4 U 1.4 U 1.4 U 1.4 U 1.6 U 1.4 U 0.85 U 1 U
0.53 U 0.5 U 0.61 U 0.53 U 0.63 U 0.62 U 0.6 U 0.62 U 0.7 U 0.63 U 0.55 U 0.64 U
0.6 U 0.56 U 0.68 U 0.6 U 0.71 U 0.69 U 0.68 U 0.7 U 0.78 U 0.71 U 0.56 U 0.66 U
0.59 U 0.55 U 0.67 U 0.59 U 0.7 U 0.68 U 0.67 U 0.69 U 0.77 U 0.69 U 0.66 U 0.78 U
2 U 1.9 U 2.3 U 2 U 2.4 U 2.3 U 2.3 U 2.4 U 2.7 U 2.4 U 1.7 U 2 U
0.66 U 0.62 U 0.75 U 0.66 U 0.79 U 0.77 U 0.75 U 0.77 U 0.87 U 0.78 U 0.79 U 0.93 U
1.5 U 1.4 U 1.7 U 1.5 U 1.7 U 1.7 U 1.7 U 1.7 U 1.9 U 1.7 U 1.2 U 1.4 U
0.57 U 0.53 U 0.65 U 0.57 U 0.68 U 0.66 U 0.65 U 0.67 U 0.75 U 0.67 U 0.46 U 0.55 U
0.83 U 0.77 U 0.94 U 0.83 U 0.98 U 0.96 U 0.94 U 0.97 U 1.1 U 0.98 U 0.72 U 0.86 U
1.6 U 1.5 U 1.8 U 1.6 U 1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.8 U 0.58 U 0.68 U
0.55 U 0.52 U 0.63 U 0.55 U 0.66 U 0.64 U 0.62 U 0.65 U 0.72 U 0.65 U 0.44 U 0.52 U
0.61 U 0.57 U 0.69 U 0.61 U 0.72 U 0.7 U 0.69 U 0.71 U 0.8 U 0.72 U 0.82 U 0.97 U
0.72 U 0.67 U 0.82 U 0.72 U 0.85 U 0.83 U 0.81 U 0.84 U 0.94 U 0.85 U 0.75 U 0.88 U
1.7 U 1.5 U 1.9 U 1.7 U 2 U 1.9 U 1.9 U 1.9 U 2.2 U 2 U 1.7 U 2 U
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Location
Depth
Date

Analyte/Parameter Name Units
1,1,1-Trichloroethane ug/kg
1,1,2,2-Tetrachloroethane ug/kg
1,1,2-Trichloroethane ug/kg
1,1-Dichloroethane ug/kg
1,1-Dichloroethene ug/kg
1,2-Dichloroethane ug/kg
1,2-Dichloroethene, Total ug/kg
1,2-Dichloropropane ug/kg
2-Hexanone ug/kg
Acetone ug/kg
Benzene ug/kg
Bromodichloromethane ug/kg
Bromoform ug/kg
Bromomethane ug/kg
Carbon disulfide ug/kg
Carbon tetrachloride ug/kg
Chlorobenzene ug/kg
Chloroethane ug/kg
Chloroform ug/kg
Chloromethane ug/kg
cis-1,3-Dichloropropene ug/kg
Dibromochloromethane ug/kg
Ethylbenzene ug/kg
Methyl Ethyl Ketone ug/kg
Methyl Isobutyl Ketone ug/kg
Methylene Chloride ug/kg
Styrene ug/kg
Tetrachloroethene ug/kg
Toluene ug/kg
trans-1,3-Dichloropropene ug/kg
Trichloroethene ug/kg
Vinyl chloride ug/kg
Xylenes, Total ug/kg

C05-SS02
15.0

070920

SDF1-SS01
6.0

080512

SDF1-SS01
11.0

080512

SDF2-SS01
6.0

080513

SDF2-SS01
14.0

080513

SDF3-SS01
5.0

080513

SDF3-SS01
7.0

080513

SDF4-SS01
6.0

080513

SDF4-SS01
8.0

080513

SDF5-SS01
6.0

080513

SDF5-SS01
8.0

080513

SDF5-SS02
8.0

080513
Duplicate Duplicate

0.69 U 0.88 U 0.91 U 0.81 U 0.95 U 1 U 0.84 U 0.94 U 0.73 U 0.96 U 0.81 U 0.84 U
0.74 U 1.2 U 1.2 U 1.1 U 1.3 U 1.4 U 1.1 U 1.3 U 0.98 U 1.3 U 1.1 U 1.1 U
1.2 U 1.8 U 1.8 U 1.6 U 1.9 U 2.1 U 1.7 U 1.9 U 1.5 U 1.9 U 1.6 U 1.7 U
0.58 U 0.94 U 0.98 U 0.87 U 1 U 1.1 U 0.9 U 1 U 0.79 U 1 U 0.87 U 0.91 U
1.3 U 0.87 U 0.9 U 0.8 U 0.94 U 1 U 0.83 U 0.93 U 0.72 U 0.95 U 0.8 U 0.83 U
0.71 U 1.1 U 1.1 U 1 U 1.2 U 1.3 U 1 U 1.2 U 0.9 U 1.2 U 1 U 1 U
1.1 U 1.9 U 1.9 U 1.7 U 2 U 2.2 U 1.8 U 2 U 1.6 U 2 U 1.7 U 1.8 U
0.64 U 0.92 U 0.96 U 0.85 U 1 U 1.1 U 0.88 U 1 U 0.77 U 1 U 0.85 U 0.89 U
1.6 U 1.2 U 1.2 U 1.1 U 1.3 U 1.4 U 1.1 U 1.3 U 0.98 U 1.3 U 1.1 U 1.1 U
3.9 U 1.9 U 1.9 U 99 72 U 2.2 U 1.8 U 2 U 1.6 U 2 U 1.7 U 1.8 U
0.58 U 0.84 U 0.87 U 0.77 U 0.91 U 0.97 U 0.8 U 0.9 U 0.7 U 0.91 U 0.77 U 0.8 U
0.57 U 0.77 U 0.8 U 0.71 U 0.83 U 0.89 U 0.73 U 0.83 U 0.64 U 0.84 U 0.71 U 0.74 U
0.57 U 0.98 U 1 U 0.91 U 1.1 U 1.1 U 0.94 U 1.1 U 0.82 U 1.1 U 0.91 U 0.95 U
1.6 U 2.2 U 2.3 U 2 U 2.4 U 2.5 U 2.1 U 2.3 U 1.8 U 2.4 U 2 U 2.1 U
1.4 U 0.92 U 0.96 U 0.85 U 1 U 1.1 U 0.88 U 1 U 0.77 U 3.1 J 0.85 U 0.89 U
0.91 U 0.92 U 0.96 U 0.85 U 1 U 1.1 U 0.88 U 1 U 0.77 U 1 U 0.85 U 0.89 U
0.81 U 0.67 U 0.7 U 0.62 U 0.73 U 0.78 U 0.64 U 0.72 U 0.56 U 0.73 U 0.62 U 0.64 U
2.1 U 1.2 U 1.2 U 1.1 U 1.3 U 1.4 U 1.1 U 1.3 U 0.98 U 1.3 U 1.1 U 1.1 U
0.55 U 0.96 U 1 U 0.89 U 1 U 1.1 U 0.92 U 1 U 0.8 U 1.1 U 0.89 U 0.93 U
1.1 U 1.6 U 1.6 U 1.4 U 1.7 U 1.8 U 1.5 U 1.7 U 1.3 U 1.7 U 1.4 U 1.5 U
0.68 U 0.79 U 0.82 U 0.72 U 0.86 U 0.91 U 0.75 U 0.85 U 0.65 U 0.86 U 0.72 U 0.76 U
0.69 U 0.82 U 0.85 U 0.75 U 0.89 U 0.95 U 0.78 U 0.88 U 0.68 U 0.89 U 0.75 U 0.78 U
0.82 U 0.7 U 0.73 U 0.64 U 0.76 U 0.81 U 0.67 U 0.75 U 0.58 U 0.76 U 0.64 U 0.67 U
2.1 U 1.8 U 1.8 U 19 6.3 2.1 U 1.7 U 1.9 U 1.5 U 1.9 U 1.6 U 1.7 U
0.97 U 1.5 U 1.5 U 1.4 U 1.6 U 1.7 U 1.4 U 1.6 U 1.2 U 1.6 U 1.4 U 1.4 U
1.4 U 0.77 U 0.8 U 0.71 U 0.83 U 0.89 U 0.73 U 0.83 U 0.64 U 0.84 U 0.71 U 0.74 U
0.57 U 0.74 U 0.77 U 0.68 U 0.8 U 0.86 U 0.7 U 0.79 U 0.61 U 0.81 U 0.68 U 0.71 U
0.9 U 0.79 U 0.82 U 0.72 U 0.86 U 0.91 U 0.75 U 0.85 U 0.65 U 0.86 U 0.72 U 0.76 U
0.71 U 0.87 U 0.9 U 0.8 U 0.94 U 1 U 0.83 U 0.93 U 0.72 U 0.95 U 0.8 U 0.83 U
0.55 U 0.94 U 0.98 U 0.87 U 1 U 1.1 U 0.9 U 1 U 0.79 U 1 U 0.87 U 0.91 U
1 U 0.94 U 0.98 U 0.87 U 1 U 1.1 U 0.9 U 1 U 0.79 U 1 U 0.87 U 0.91 U
0.92 U 1.4 U 1.4 U 1.3 U 1.5 U 1.6 U 1.3 U 1.5 U 1.1 U 1.5 U 1.3 U 1.3 U
2.1 U 1.5 U 1.5 U 1.4 U 1.6 U 1.7 U 1.4 U 1.6 U 1.2 U 1.6 U 1.4 U 1.4 U
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J&E SOIL SCREENING MODEL RUNS 



DATA ENTRY SHEET

1 of 1

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (µg/kg) Chemical

67641 2.00E-01 Acetone

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

200 400 11 SC

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
ρb

A nV θw
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SC 1.63 0.385 0.197 0.002 5

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

1 of 1

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3) (S,L,G)

1.24E-01 1.14E-05 3.87E-05 25 6,955 329.20 508.10 5.75E-01 1.00E+06 0.0E+00 3.5E-01 L

END



INTERMEDIATE CALCULATIONS SHEET

1 of 1

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT θa

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (µg/kg) (cm3/s)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 4,000 2.00E-01 2.54E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.80E+06 2.22E-04 200 7,547 2.07E-05 8.86E-04 1.76E-04 3.59E-03 200

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding

(cm) (cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3)

200 1.15E-03 1.45E+00 0.10 8.33E+01 3.59E-03 4.00E+02 1.00E+252 9.16E-04 1.33E-03

Unit
risk Reference

factor, conc.,
URF RfC

(µg/m3)-1 (mg/m3)

NA 3.5E-01

END



RESULTS SHEET

SL-SCREEN-Feb04acetone-REV.xlsm 1 of 1

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (unitless) (unitless)

NA NA NA 1.22E+08 NA NA 3.6E-06

MESSAGE SUMMARY BELOW:

MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.
END



DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

75150 3.00E-03 Carbon disulfide

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

200 400 11 SC

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
b

A nV w
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SC 1.63 0.385 0.197 0.002 5

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.04E-01 1.00E-05 3.02E-02 25 6,391 319.00 552.00 4.57E+01 1.19E+03 0.0E+00 7.0E-01 L

END

2 of 4



INTERMEDIATE CALCULATIONS SHEET

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT a

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 4,000 3.00E-03 2.54E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.80E+06 2.22E-04 200 6,675 1.73E-02 7.44E-01 1.76E-04 2.69E-03 200

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding

(cm) (cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3)

200 9.14E-02 7.49E+00 0.10 8.33E+01 2.69E-03 4.00E+02 #NUM! 7.37E-04 5.52E-03

Unit
risk Reference

factor, conc.,
URF RfC

(g/m3)-1 (mg/m3)

NA 7.0E-01

END

3 of 4



RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA NA NA 3.53E+05 NA NA 7.6E-06

MESSAGE SUMMARY BELOW:

END

SL-SCREEN-Feb04Carbon disulfide.xls 4 of 4



DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

60571 3.20E-02 Dieldrin

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

200 400 11 SC

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
b

A nV w
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SC 1.63 0.385 0.197 0.002 5

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

1.25E-02 4.74E-06 1.51E-05 25 17,000 613.32 842.25 2.14E+04 1.95E-01 4.6E-03 1.8E-04 S

END

2 of 4



INTERMEDIATE CALCULATIONS SHEET

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT a

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 4,000 3.20E-02 2.54E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.80E+06 2.22E-04 200 24,498 1.96E-06 8.42E-05 1.76E-04 2.02E-03 200

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding

(cm) (cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3)

200 4.28E+01 6.28E-05 0.10 8.33E+01 2.02E-03 4.00E+02 #NUM! 5.87E-04 3.69E-08

Unit
risk Reference

factor, conc.,
URF RfC

(g/m3)-1 (mg/m3)

4.6E-03 1.8E-04

END

3 of 4



RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA NA NA 8.37E+03 NA 7.0E-11 2.0E-07

MESSAGE SUMMARY BELOW:

MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.
END

SL-SCREEN-Feb04Dieldrin.xls 4 of 4



DATA ENTRY SHEET

1 of 1

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (µg/kg) Chemical

78933 9.90E-03 Methylethylketone (2-butanone)

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

200 400 11 SC

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
ρb

A nV θw
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SC 1.63 0.385 0.197 0.002 5

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

1 of 1

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3) (S,L,G)

8.08E-02 9.80E-06 5.58E-05 25 7,481 352.50 536.78 2.30E+00 2.23E+05 0.0E+00 5.0E+00 L

END



INTERMEDIATE CALCULATIONS SHEET

1 of 1

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT θa

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (µg/kg) (cm3/s)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 4,000 9.90E-03 2.54E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.80E+06 2.22E-04 200 8,407 2.77E-05 1.19E-03 1.76E-04 2.34E-03 200

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding

(cm) (cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3)

200 4.60E-03 9.37E-02 0.10 8.33E+01 2.34E-03 4.00E+02 #NUM! 6.60E-04 6.19E-05

Unit
risk Reference

factor, conc.,
URF RfC

(µg/m3)-1 (mg/m3)

NA 5.0E+00

END



RESULTS SHEET

SL-SCREEN-Feb04MEK-REV.xlsm 1 of 1

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (unitless) (unitless)

NA NA NA 2.80E+07 NA NA 1.2E-08

MESSAGE SUMMARY BELOW:

END



DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

127184 2.90E+05 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

200 400 11 SC

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
b

A nV w
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SC 1.63 0.385 0.197 0.002 5

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01 L

END

2 of 4



INTERMEDIATE CALCULATIONS SHEET

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT a

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 4,000 9.44E+04 2.54E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.80E+06 2.22E-04 200 9,543 8.30E-03 3.56E-01 1.76E-04 1.86E-03 200

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding

(cm) (cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3)

200 3.10E-01 7.12E+07 0.10 8.33E+01 1.86E-03 4.00E+02 #NUM! 5.48E-04 3.90E+04

Unit
risk Reference

factor, conc.,
URF RfC

(g/m3)-1 (mg/m3)

5.9E-06 6.0E-01

END

3 of 4



RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA NA NA 9.44E+04 NA 9.5E-02 6.2E+01

MESSAGE SUMMARY BELOW:

MESSAGE: Soil conc. >= saturation (Csat). Risk/HQ calculated at Csat.

END

SL-SCREEN-Feb04PCE.xls 4 of 4



DATA ENTRY SHEET

1 of 1

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (µg/kg) Chemical

79016 1.40E-01 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

200 400 11 SC

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
ρb

A nV θw
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SC 1.63 0.385 0.197 0.002 5

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

1 of 1

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3) (S,L,G)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1.1E-04 4.0E-02 L

END



INTERMEDIATE CALCULATIONS SHEET

1 of 1

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT θa

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (µg/kg) (cm3/s)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 4,000 1.40E-01 2.54E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.80E+06 2.22E-04 200 8,544 5.05E-03 2.17E-01 1.76E-04 2.04E-03 200

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding

(cm) (cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3)

200 3.32E-01 6.34E+01 0.10 8.33E+01 2.04E-03 4.00E+02 #NUM! 5.92E-04 3.76E-02

Unit
risk Reference

factor, conc.,
URF RfC

(µg/m3)-1 (mg/m3)

1.1E-04 4.0E-02

END



RESULTS SHEET

SL-SCREEN-Feb04TCE-REV.xlsm 1 of 1

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (unitless) (unitless)

NA NA NA 7.03E+05 NA 1.7E-06 9.0E-04

MESSAGE SUMMARY BELOW:

MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.
END



DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemical

108883 7.90E-03 Toluene

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

200 400 11 SC

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
b

A nV w
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SC 1.63 0.385 0.197 0.002 5

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

8.70E-02 8.60E-06 6.62E-03 25 7,930 383.78 591.79 1.82E+02 5.26E+02 0.0E+00 4.0E-01 L

END

2 of 4



INTERMEDIATE CALCULATIONS SHEET

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT a

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 4,000 7.90E-03 2.54E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.80E+06 2.22E-04 200 9,144 3.10E-03 1.33E-01 1.76E-04 2.25E-03 200

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding

(cm) (cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3)

200 3.64E-01 2.10E+00 0.10 8.33E+01 2.25E-03 4.00E+02 #NUM! 6.41E-04 1.34E-03

Unit
risk Reference

factor, conc.,
URF RfC

(g/m3)-1 (mg/m3)

NA 4.0E-01

END

3 of 4



RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA NA NA 2.63E+05 NA NA 3.2E-06

MESSAGE SUMMARY BELOW:

END

SL-SCREEN-Feb04toluene.xls 4 of 4



DATA ENTRY SHEET

1 of 1

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (µg/kg) Chemical

156605 8.70E-02 trans-1,2-Dichloroethylene

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

200 400 11 SC

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
ρb

A nV θw
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SC 1.63 0.385 0.197 0.002 5

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

1 of 1

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3) (S,L,G)

7.07E-02 1.19E-05 9.36E-03 25 6,717 320.85 516.50 5.25E+01 6.30E+03 0.0E+00 7.0E-02 L

END



INTERMEDIATE CALCULATIONS SHEET

1 of 1

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT θa

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (µg/kg) (cm3/s)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 4,000 8.70E-02 2.54E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.80E+06 2.22E-04 200 7,126 5.17E-03 2.22E-01 1.76E-04 1.83E-03 200

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding

(cm) (cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3)

200 1.05E-01 7.68E+01 0.10 8.33E+01 1.83E-03 4.00E+02 #NUM! 5.40E-04 4.15E-02

Unit
risk Reference

factor, conc.,
URF RfC

(µg/m3)-1 (mg/m3)

NA 7.0E-02

END



RESULTS SHEET

SL-SCREEN-Feb04total-1-2-DCE-REV.xlsm 1 of 1

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (unitless) (unitless)

NA NA NA 1.58E+06 NA NA 5.7E-04

MESSAGE SUMMARY BELOW:

MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.
END



DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemica

127184 2.90E+05 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil
 below grade grade to bottom Thickness Thickness stratum A User-defined

Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A
soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor

temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

11 15 201.168 0 201.168 SC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,
b

A nA
w

A foc
A b

B nB
w

B foc
B b

C nC
w

C foc
C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

SC 1.6 0.41 0.27 0.0052

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1219.2 2438.4 365.76 0.1 0.83

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 25 25 250 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

1 of 8



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01 L

END

2 of 8



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

7.88E+08 186.168 0.140 ERROR ERROR 0.522 1.74E-09 0.686 1.20E-09 7,315 2.01E+05 2.51E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

3.08E+06 2.37E-04 15 9,543 8.30E-03 3.56E-01 1.76E-04 6.16E-04 0.00E+00 0.00E+00 6.16E-04 186.168 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1 (sec) (YES/NO)

8.06E-01 7.12E+07 0.10 2.19E+00 6.16E-04 7.32E+02 1.42E+21 7.20E-06 5.13E+02 NA NA NA NA

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC
(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA NA NA NA 5.9E-06 6.0E-01

END

3 of 8



RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA NA NA 2.01E+05 NA 7.4E-04 5.9E-01

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN

TO "END"

END

SL-ADV-PCE.xls 4 of 8



DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemica

127184 2.90E+05 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil
 below grade grade to bottom Thickness Thickness stratum A User-defined

Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A
soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor

temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,
TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

11 200 201.168 0 201.168 SC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,
b

A nA
w

A foc
A b

B nB
w

B foc
B b

C nC
w

C foc
C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

LS 1.6 0.41 0.27 0.0052

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

1 of 8



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

2 of 8



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

9.46E+08 1.168 0.140 ERROR ERROR 0.522 1.74E-09 0.686 1.20E-09 4,000 2.01E+05 2.54E+04

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.80E+06 2.22E-04 200 9,543 8.30E-03 3.56E-01 1.76E-04 6.16E-04 0.00E+00 0.00E+00 6.16E-04 1.168 200

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source
Kd Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1 (sec) (YES/NO)

8.06E-01 7.12E+07 0.10 8.25E-01 6.16E-04 4.00E+02 3.51E+14 3.25E-05 2.31E+03 NA NA NA NA

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC
(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA NA NA NA 5.9E-06 6.0E-01

END

3 of 8



RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA NA NA 2.01E+05 NA 5.6E-03 3.7E+00

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN

TO "END"

END

SL-ADV-PCEresidents.xls 4 of 8



 

 

 

 

 

 

 

J&E GROUNDWATER SCREENING MODEL RUNS 



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (g/L)

91576 1.70E-01 2-Methylnaphthalene

ENTER ENTER ENTER ENTER
MORE Depth
 below grade Average ENTER

to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)

LF LWT directly above TS Qsoil

(cm) (cm) water table (oC) (L/m)

200 400 SC 11 5

MORE


ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER

SCS vandose zone Vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled

(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor kv b

V nV w
V

permeability) (cm2) (g/cm3) (unitless) (cm3/cm3)

SC SC 1.63 0.385 0.197

MORE
 ENTER ENTER ENTER ENTER ENTER ENTER

Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATC ATNC ED EF

(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)

1.0E-06 1 70 30 30 350

Used to calculate risk-based
groundwater concentration.

Chemical

GW-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



DATA ENTRY SHEET
ABC

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3)

5.22E-02 7.75E-06 5.17E-04 25 12,600 514.26 761.00 2.81E+03 2.46E+01 0.0E+00 7.0E-02

END

1 of 4



DATA ENTRY SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
LT a

V Ste ki krg kv Lcz ncz a,cz w,cz Xcrack

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000

Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuilding AB  Zcrack Hv,TS HTS H'TS TS Deff

V Deff
cz Deff

T

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s)

2.54E+04 1.80E+06 2.22E-04 200 16,228 1.34E-04 5.75E-03 1.76E-04 1.39E-03 2.92E-04 8.88E-04

Exponent of Infinite
Average Crack equivalent source Infinite

Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding URF RfC

(cm) (cm) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (g/m3)-1 (mg/m3)

200 200 9.77E-01 0.10 8.33E+01 1.39E-03 4.00E+02 #NUM! 2.87E-04 2.80E-04 NA 7.0E-02

1 of 4



DATA ENTRY SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(g/L) (g/L) (g/L) (g/L) (g/L) (unitless) (unitless)

NA NA NA 2.46E+04 NA NA 3.8E-06

MESSAGE SUMMARY BELOW:

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.
END

1 of 4



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (g/L)

75092 1.90E+01 Methylene chloride

ENTER ENTER ENTER ENTER
MORE Depth
 below grade Average ENTER

to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)

LF LWT directly above TS Qsoil

(cm) (cm) water table (oC) (L/m)

200 400 SC 11 5

MORE


ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER

SCS vandose zone Vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled

(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor kv b

V nV w
V

permeability) (cm2) (g/cm3) (unitless) (cm3/cm3)

SC SC 1.63 0.385 0.197

MORE
 ENTER ENTER ENTER ENTER ENTER ENTER

Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATC ATNC ED EF

(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)

1.0E-06 1 70 30 30 350

Used to calculate risk-based
groundwater concentration.

Chemical

GW-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET
ABC

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3)

1.01E-01 1.17E-05 2.18E-03 25 6,706 313.00 510.00 1.17E+01 1.30E+04 4.7E-07 3.0E+00

END

2 of 4 Methylene chloride



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
LT a

V Ste ki krg kv Lcz ncz a,cz w,cz Xcrack

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000

Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuilding AB  Zcrack Hv,TS HTS H'TS TS Deff

V Deff
cz Deff

T

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s)

2.54E+04 1.80E+06 2.22E-04 200 7,023 1.22E-03 5.22E-02 1.76E-04 2.61E-03 5.38E-05 3.21E-04

Exponent of Infinite
Average Crack equivalent source Infinite

Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding URF RfC

(cm) (cm) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (g/m3)-1 (mg/m3)

200 200 9.93E+02 0.10 8.33E+01 2.61E-03 4.00E+02 #NUM! 1.10E-04 1.09E-01 4.7E-07 3.0E+00

3 of 4 Methylene chloride



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(g/L) (g/L) (g/L) (g/L) (g/L) (unitless) (unitless)

NA NA NA 1.30E+07 NA 2.1E-08 3.5E-05

MESSAGE SUMMARY BELOW:

END

4 of 4 Methylene chloride



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (g/L)

91203 2.90E-01 Naphthalene

ENTER ENTER ENTER ENTER
MORE Depth
 below grade Average ENTER

to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)

LF LWT directly above TS Qsoil

(cm) (cm) water table (oC) (L/m)

200 400 SC 11 5

MORE


ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER

SCS vandose zone Vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled

(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor kv b

V nV w
V

permeability) (cm2) (g/cm3) (unitless) (cm3/cm3)

SC SC 1.63 0.385 0.197

MORE
 ENTER ENTER ENTER ENTER ENTER ENTER

Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATC ATNC ED EF

(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)

1.0E-06 1 70 30 30 350

Used to calculate risk-based
groundwater concentration.

Chemical

GW-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET
ABC

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3)

5.90E-02 7.50E-06 4.82E-04 25 10,373 491.14 748.40 2.00E+03 3.10E+01 0.0E+00 3.0E-03

END

2 of 4 Naphthalene



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
LT a

V Ste ki krg kv Lcz ncz a,cz w,cz Xcrack

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000

Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuilding AB  Zcrack Hv,TS HTS H'TS TS Deff

V Deff
cz Deff

T

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s)

2.54E+04 1.80E+06 2.22E-04 200 12,902 1.65E-04 7.07E-03 1.76E-04 1.56E-03 2.31E-04 8.36E-04

Exponent of Infinite
Average Crack equivalent source Infinite

Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding URF RfC

(cm) (cm) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (g/m3)-1 (mg/m3)

200 200 2.05E+00 0.10 8.33E+01 1.56E-03 4.00E+02 #NUM! 2.71E-04 5.56E-04 NA 3.0E-03

3 of 4 Naphthalene



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(g/L) (g/L) (g/L) (g/L) (g/L) (unitless) (unitless)

NA NA NA 3.10E+04 NA NA 1.8E-04

MESSAGE SUMMARY BELOW:

END

4 of 4 Naphthalene



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (g/L)

127184 1.90E+05 Tetrachloroethylene

ENTER ENTER ENTER ENTER
MORE Depth
 below grade Average ENTER

to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)

LF LWT directly above TS Qsoil

(cm) (cm) water table (oC) (L/m)

200 400 SC 11 5

MORE


ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER

SCS vandose zone Vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled

(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor kv b

V nV w
V

permeability) (cm2) (g/cm3) (unitless) (cm3/cm3)

SC SC 1.63 0.385 0.197

MORE
 ENTER ENTER ENTER ENTER ENTER ENTER

Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATC ATNC ED EF

(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)

1.0E-06 1 70 30 30 350

Used to calculate risk-based
groundwater concentration.

Chemical

GW-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET
ABC

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01

END

2 of 4 Tetrachloroethylene



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
LT a

V Ste ki krg kv Lcz ncz a,cz w,cz Xcrack

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000

Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuilding AB  Zcrack Hv,TS HTS H'TS TS Deff

V Deff
cz Deff

T

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s)

2.54E+04 1.80E+06 2.22E-04 200 9,543 8.30E-03 3.56E-01 1.76E-04 1.86E-03 9.13E-06 5.92E-05

Exponent of Infinite
Average Crack equivalent source Infinite

Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding URF RfC

(cm) (cm) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (g/m3)-1 (mg/m3)

200 200 6.76E+07 0.10 8.33E+01 1.86E-03 4.00E+02 #NUM! 2.08E-05 1.41E+03 5.9E-06 6.0E-01

3 of 4 Tetrachloroethylene



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(g/L) (g/L) (g/L) (g/L) (g/L) (unitless) (unitless)

NA NA NA 2.00E+05 NA 3.4E-03 2.3E+00

MESSAGE SUMMARY BELOW:

END

4 of 4 Tetrachloroethlyene



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (g/L)

156605 7.80E+01 trans-1,2-Dichloroethylene

ENTER ENTER ENTER ENTER
MORE Depth
 below grade Average ENTER

to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)

LF LWT directly above TS Qsoil

(cm) (cm) water table (oC) (L/m)

200 400 SC 11 5

MORE


ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER

SCS vandose zone Vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled

(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor kv b

V nV w
V

permeability) (cm2) (g/cm3) (unitless) (cm3/cm3)

SC SC 1.63 0.385 0.197

MORE
 ENTER ENTER ENTER ENTER ENTER ENTER

Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATC ATNC ED EF

(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)

1.0E-06 1 70 30 30 350

Used to calculate risk-based
groundwater concentration.

Chemical

GW-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET
ABC

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3)

7.07E-02 1.19E-05 9.36E-03 25 6,717 320.85 516.50 5.25E+01 6.30E+03 0.0E+00 7.0E-02

END

2 of 4 trans-1,2-Dichloroethene



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
LT a

V Ste ki krg kv Lcz ncz a,cz w,cz Xcrack

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000

Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuilding AB  Zcrack Hv,TS HTS H'TS TS Deff

V Deff
cz Deff

T

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s)

2.54E+04 1.80E+06 2.22E-04 200 7,126 5.17E-03 2.22E-01 1.76E-04 1.83E-03 1.56E-05 9.92E-05

Exponent of Infinite
Average Crack equivalent source Infinite

Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding URF RfC

(cm) (cm) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (g/m3)-1 (mg/m3)

200 200 1.73E+04 0.10 8.33E+01 1.83E-03 4.00E+02 #NUM! 3.48E-05 6.02E-01 NA 7.0E-02

3 of 4 trans-1,2-Dichloroethene



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(g/L) (g/L) (g/L) (g/L) (g/L) (unitless) (unitless)

NA NA NA 6.30E+06 NA NA 8.2E-03

MESSAGE SUMMARY BELOW:

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.
END

4 of 4 trans-1,2-Dichloroethene



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (g/L)

79016 1.50E+02 Trichloroethylene

ENTER ENTER ENTER ENTER
MORE Depth
 below grade Average ENTER

to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)

LF LWT directly above TS Qsoil

(cm) (cm) water table (oC) (L/m)

200 400 SC 11 5

MORE


ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER

SCS vandose zone Vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled

(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor kv b

V nV w
V

permeability) (cm2) (g/cm3) (unitless) (cm3/cm3)

SC SC 1.63 0.385 0.197

MORE
 ENTER ENTER ENTER ENTER ENTER ENTER

Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATC ATNC ED EF

(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)

1.0E-06 1 70 30 30 350

Used to calculate risk-based
groundwater concentration.

Chemical

GW-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

1 of 4



CHEMICAL PROPERTIES SHEET
ABC

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 1.1E-04 4.0E-02

END

2 of 4 Trichloroethylene



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
LT a

V Ste ki krg kv Lcz ncz a,cz w,cz Xcrack

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

200 0.188 0.299 1.74E-09 0.837 1.46E-09 30.00 0.385 0.030 0.355 4,000

Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuilding AB  Zcrack Hv,TS HTS H'TS TS Deff

V Deff
cz Deff

T

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s)

2.54E+04 1.80E+06 2.22E-04 200 8,544 5.05E-03 2.17E-01 1.76E-04 2.04E-03 1.36E-05 8.74E-05

Exponent of Infinite
Average Crack equivalent source Infinite

Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding URF RfC

(cm) (cm) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (g/m3)-1 (mg/m3)

200 200 3.25E+04 0.10 8.33E+01 2.04E-03 4.00E+02 #NUM! 3.07E-05 9.95E-01 1.1E-04 4.0E-02

3 of 4 Trichloroethylene



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(g/L) (g/L) (g/L) (g/L) (g/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 4.5E-05 2.4E-02

MESSAGE SUMMARY BELOW:

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.
END

4 of 4 Trichloroethylene



 

 

 

 

 

 

 

J&E GROUNDWATER ADVANCED ON-SITE MODEL RUNS 



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (g/L) Chemical

127184 1.90E+05 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

11 15 246.888 246.888 0 0 A SC SC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
b

A nA w
A b

B nB w
B b

C nC w
C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SC 1.60 0.410 0.27

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1219.2 2438.4 365.76 0.1 0.83

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 25 25 250 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters

1 of 8



CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01

END

2 of 8



INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

 LT a
A a

B a
C Ste ki krg kv Lcz ncz a,cz w,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

7.88E+08 231.888 0.140 ERROR ERROR 0.522 1.74E-09 0.686 1.20E-09 30.00 0.41 0.055 0.355 7,315

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB  Zcrack Hv,TS HTS H'TS TS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.51E+05 3.08E+06 2.37E-04 15 9,543 8.30E-03 3.56E-01 1.76E-04 6.16E-04 0.00E+00 0.00E+00 3.20E-05 1.83E-04 231.888

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding URF RfC

(cm) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (g/m3)-1 (mg/m3)

15 6.76E+07 0.10 2.19E+00 6.16E-04 7.32E+02 1.42E+21 4.60E-06 3.11E+02 5.9E-06 6.0E-01

END

3 of 8



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(g/L) (g/L) (g/L) (g/L) (g/L) (unitless) (unitless)

NA NA NA 2.00E+05 NA 4.5E-04 3.6E-01

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN

TO "END"

END

4 of 8



DATA ENTRY SHEET

1 of 1

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW
no dashes) (µg/L) Chemical

127184 1.90E+05 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

11 200 246.888 246.888 0 0 A SC SC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SC 1.60 0.410 0.27

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

1 of 1

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01

END



INTERMEDIATE CALCULATIONS SHEET

1 of 1

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 46.888 0.140 ERROR ERROR 0.522 1.74E-09 0.686 1.20E-09 30.00 0.41 0.055 0.355 4,000

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.54E+04 1.80E+06 2.22E-04 200 9,543 8.30E-03 3.56E-01 1.76E-04 6.16E-04 0.00E+00 0.00E+00 3.20E-05 4.85E-05 46.888

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

200 6.76E+07 0.10 8.25E-01 6.16E-04 4.00E+02 3.51E+14 2.25E-05 1.52E+03 5.9E-06 6.0E-01

END



RESULTS SHEET

1 of 1

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 2.00E+05 NA 3.7E-03 2.4E+00

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN

TO "END"

END



 

 

 

 

 

 

 

J&E GROUNDWATER ADVANCED MODEL RUNS – OFF- SITE RESIDENCES BY VARYING DEPTHS  

 



DATA ENTRY SHEET

1 of 4

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW
no dashes) (µg/L) Chemical

79016 2.20E+02 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

14 200 1200.912 335.28 60.96 804.672 C SIC SIC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIC 1.38 0.481 0.216 S 1.66 0.375 0.054 SIC 1.38 0.481 0.216

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

2 of 4 TCE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 2.0E-06 6.0E-01

END



INTERMEDIATE CALCULATIONS SHEET

3 of 4 TCE

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 1000.912 0.265 0.321 0.265 0.284 1.49E-09 0.844 1.26E-09 192.31 0.481 0.057 0.424 4,000

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.54E+04 1.80E+06 2.22E-04 200 8,507 5.93E-03 2.52E-01 1.77E-04 4.10E-03 1.28E-02 4.10E-03 3.40E-05 1.71E-04 1000.912

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

200 5.53E+04 0.10 8.64E-01 4.10E-03 4.00E+02 1.94E+02 8.96E-06 4.96E-01 2.0E-06 6.0E-01

END



RESULTS SHEET

4 of 4 TCE

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 4.1E-07 7.9E-04

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END



DATA ENTRY SHEET

1 of 4

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW
no dashes) (µg/L) Chemical

79016 9.40E+01 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

14 200 886.968 213.36 673.608 0 B SC SIC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIC 1.38 0.481 0.216 SC 1.63 0.385 0.197

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

2 of 4 TCE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 2.0E-06 6.0E-01

END



INTERMEDIATE CALCULATIONS SHEET

3 of 4 TCE

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 686.968 0.265 0.188 ERROR 0.284 1.49E-09 0.844 1.26E-09 30.00 0.385 0.030 0.355 4,000

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.54E+04 1.80E+06 2.22E-04 200 8,507 5.93E-03 2.52E-01 1.77E-04 4.10E-03 2.04E-03 0.00E+00 1.23E-05 2.50E-04 686.968

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

200 2.36E+04 0.10 8.64E-01 4.10E-03 4.00E+02 1.94E+02 1.47E-05 3.48E-01 2.0E-06 6.0E-01

END



RESULTS SHEET

4 of 4 TCE

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 2.9E-07 5.6E-04

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END



DATA ENTRY SHEET

1 of 4

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW
no dashes) (µg/L) Chemical

79016 1.50E+00 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

14 200 621.792 426.72 195.072 0 B S SIC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIC 1.38 0.481 0.216 S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

2 of 4 TCE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 2.0E-06 6.0E-01

END



INTERMEDIATE CALCULATIONS SHEET

3 of 4 TCE

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 421.792 0.265 0.321 ERROR 0.284 1.49E-09 0.844 1.26E-09 17.05 0.375 0.122 0.253 4,000

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.54E+04 1.80E+06 2.22E-04 200 8,507 5.93E-03 2.52E-01 1.77E-04 4.10E-03 1.28E-02 0.00E+00 5.09E-04 4.11E-03 421.792

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

200 3.77E+02 0.10 8.64E-01 4.10E-03 4.00E+02 1.94E+02 3.26E-05 1.23E-02 2.0E-06 6.0E-01

END



RESULTS SHEET

4 of 4 TCE

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 1.0E-08 2.0E-05

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END



DATA ENTRY SHEET

1 of 1

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW
no dashes) (µg/L) Chemical

127184 2.80E+03 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

14 200 1200.912 335.28 60.96 804.672 C SIC SIC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIC 1.38 0.481 0.216 S 1.66 0.375 0.054 SIC 1.38 0.481 0.216

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

1 of 1

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01

END



INTERMEDIATE CALCULATIONS SHEET

1 of 1

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 1000.912 0.265 0.321 0.265 0.284 1.49E-09 0.844 1.26E-09 192.31 0.481 0.057 0.424 4,000

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.54E+04 1.80E+06 2.22E-04 200 9,513 9.92E-03 4.21E-01 1.77E-04 3.74E-03 1.16E-02 3.74E-03 2.77E-05 1.40E-04 1000.912

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

200 1.18E+06 0.10 8.64E-01 3.74E-03 4.00E+02 3.25E+02 7.68E-06 9.05E+00 5.9E-06 6.0E-01

END



RESULTS SHEET

1 of 1

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 2.00E+05 NA 2.2E-05 1.4E-02

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN

TO "END"

END



DATA ENTRY SHEET

1 of 1

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW
no dashes) (µg/L) Chemical

127184 2.10E+03 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

14 200 886.968 213.36 673.608 0 B SC SIC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIC 1.38 0.481 0.216 SC 1.63 0.385 0.197

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

1 of 1

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01

END



INTERMEDIATE CALCULATIONS SHEET

1 of 1

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 686.968 0.265 0.188 ERROR 0.284 1.49E-09 0.844 1.26E-09 30.00 0.385 0.030 0.355 4,000

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.54E+04 1.80E+06 2.22E-04 200 9,513 9.92E-03 4.21E-01 1.77E-04 3.74E-03 1.86E-03 0.00E+00 8.36E-06 1.75E-04 686.968

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

200 8.84E+05 0.10 8.64E-01 3.74E-03 4.00E+02 3.25E+02 1.18E-05 1.04E+01 5.9E-06 6.0E-01

END



RESULTS SHEET

1 of 1

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 2.00E+05 NA 2.5E-05 1.7E-02

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN

TO "END"

END



DATA ENTRY SHEET

1 of 1

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW
no dashes) (µg/L) Chemical

127184 2.20E+01 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

14 200 621.792 426.72 195.072 0 B S SIC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIC 1.38 0.481 0.216 S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

1 of 1

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01

END



INTERMEDIATE CALCULATIONS SHEET

1 of 1

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 421.792 0.265 0.321 ERROR 0.284 1.49E-09 0.844 1.26E-09 17.05 0.375 0.122 0.253 4,000

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.54E+04 1.80E+06 2.22E-04 200 9,513 9.92E-03 4.21E-01 1.77E-04 3.74E-03 1.16E-02 0.00E+00 4.63E-04 3.74E-03 421.792

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

200 9.26E+03 0.10 8.64E-01 3.74E-03 4.00E+02 3.25E+02 3.24E-05 3.00E-01 5.9E-06 6.0E-01

END



RESULTS SHEET

1 of 1

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 2.00E+05 NA 7.3E-07 4.8E-04

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN

TO "END"

END



DATA ENTRY SHEET

1 of 4

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW
no dashes) (µg/L) Chemical

79016 1.00E+02 Trichloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
Depth Totals must add up to value of LWT (cell G28) Soil

MORE Average below grade Thickness Thickness stratum A User-defined
 soil/ to bottom Depth Thickness of soil of soil Soil SCS stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, stratum SCS soil type soil vapor
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) directly above soil type (used to estimate OR permeability,

TS LF LWT hA hB hC water table, directly above soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (Enter A, B, or C) water table permeability) (cm2)

14 200 1328.928 762 566.928 0 B S SIC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
ρb

A nA
θw

A ρb
B nB

θw
B ρb

C nC
θw

C

(g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)

SIC 1.38 0.481 0.216 S 1.66 0.375 0.054

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack ∆P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

10 40 1000 1000 365.76 0.1 0.25

MORE ENTER ENTER ENTER ENTER ENTER ENTER
 Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END groundwater concentration.

GW-ADV
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters



CHEMICAL PROPERTIES SHEET

2 of 4 TCE

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,

Da Dw H TR ∆Hv,b TB TC Koc S URF RfC
(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (µg/m3)-1 (mg/m3)

7.90E-02 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 2.0E-06 6.0E-01

END



INTERMEDIATE CALCULATIONS SHEET

3 of 4 TCE

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Total Air-filled Water-filled Floor-
Source- soil soil soil effective soil soil soil Thickness of porosity in porosity in porosity in wall

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

τ LT θa
A θa

B θa
C Ste ki krg kv Lcz ncz θa,cz θw,cz Xcrack

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

9.46E+08 1128.928 0.265 0.321 ERROR 0.284 1.49E-09 0.844 1.26E-09 17.05 0.375 0.122 0.253 4,000

Area of Stratum Stratum Stratum Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective effective Diffusion
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion diffusion diffusion path

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, coefficient, length,
Qbuilding AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff

A Deff
B Deff

C Deff
cz Deff

T Ld

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm)

2.54E+04 1.80E+06 2.22E-04 200 8,507 5.93E-03 2.52E-01 1.77E-04 4.10E-03 1.28E-02 0.00E+00 5.09E-04 5.28E-03 1128.928

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Source vapor effective foundation indoor source Unit
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) α Cbuilding URF RfC

(cm) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3) (µg/m3)-1 (mg/m3)

200 2.52E+04 0.10 8.64E-01 4.10E-03 4.00E+02 1.94E+02 3.10E-05 7.80E-01 2.0E-06 6.0E-01

END



RESULTS SHEET

4 of 4 TCE

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 6.4E-07 1.2E-03

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.

SCROLL
DOWN

TO "END"

END



 
 

AppKHHRA.docx PARSONS 

APPENDIX C 
 

SOIL GAS SAMPLING RESULTS 
 



TABLE 3.21
SUMMARY OF SOIL VAPOR MONITORING DATA

RIVERFRONT SUPERFUND SITE OU2/OU6
NEW HAVEN, MISSOURI

PARSONS Page 1of 1C:\Documents and Settings\P0095056\My Documents\Kellwood_Risk_Assessments\May 2010 Revisions\App C - High School\App C - High School-SVi Data-screening-with Missouri.xlsx

Sample Location SVI1 SVI2 SVI3 SVI3* SVI4 SVI5

Sample Depth (feet) 9.8 10 10.2 10.2 9.9 10.8 -- --

Sample Collection Date 11-Sep-09 11-Sep-09 11-Sep-09 11-Sep-09 14-Sep-09 14-Sep-09 11-Sep-09 14-Sep-09

Compound

Tetracholoethene (PCE) 41 210 427 909 380 1,990 ug/m3 ND ND ND ND ND 200 2.8 ND

Trichloroethene (TCE) 120 610 1,280 2,730 1,040 5,440 ug/m3 ND ND ND ND ND ND 1.9 ND

cis-1,2-dichloroethene (cDCE) NA NA 2,090 6,820 1,820 14,600 ug/m3 ND ND ND ND ND ND 0.94 ND

Notes
(1) USEPA target soil gas concentration is based on the December 2009 RSL for residential air (USEPA, 2009) where the soil gas to indoor air attenuation factor = 0.01 (USEPA, 2008). 
(2) USEPA target soil gas concentration is based on the December 2009 RSL for industrial air (USEPA, 2009) where the soil gas to indoor air attenuation factor = 0.01 (USEPA, 2008).
(3) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in indoor air for residential use (Table B-3) with a soil attenuation factor of 0.01 (USEPA, 2008).  
(4) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in indoor air for non-residential use (Table B-6) with a soil attenuation factor of 0.01 (USEPA, 2008).  
(5) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in soil vapor for residential use (Table B-3).  
(6) Target level is based on Missouri Risk-Based Corrective Action (Missouri, 2006) Tier 1 for silty soil in soil vapor for non-residential use (Table B-6).  
*: Duplicate Sample
<14: Compound not detected
Bolded cells indicate detected compounds
**:Ambient air samples were collected as background samples from outdoor air
NA = Not available

USEPA Target 
Soil Gas 

Concentration for 
Residential Use(1)

Units

Ambient Air**
USEPA Target 

Soil Gas 
Concentration for 
Industrial Use(2)

Missouri Tier 1 
Risk-Based 

Target Level for 
for Indoor Air for 
Residential Use(3)

Missouri Tier 1 
Risk-Based 

Target Level for 
Indoor Air for Non-
Residential Use(4)

Missouri Tier 1 
Risk-Based 

Target Level for 
Soil Vapor for 

Indoor Inhalation 
for Residential 

Use(5)

Missouri Tier 1 
Risk-Based 

Target Level for 
Soil Vapor for 

Indoor Inhalation 
for Non-

Residential Use(6)



µ
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95% UCL CALCULATIONS 



95% UCL Input Data
Soil - 0 - 3'

Riverfront Superfund Site - OU2/OU6

Soil 0-3 UCLs-raw data-rev.xls Page 1 of 1

PCE D_PCE BaP D_BaP Ar D_Ar
0.00084 0 0.0035 0 5.1 1
0.00091 0 0.00086 0 0.5 1
0.00082 0 0.022 1 1.4 1
0.00096 0 0.036 1 3.3 1
0.00095 0

0.001 0
0.00082 0

0.001 0
0.00093 0
0.00084 0

0.027 1
0.0093 1

0.025 1
0.0094 1

0.053 1
0.0067 1
0.0039 1

0.15 1
0.0051 1

0.26 1
0.00082 0

0.001 0
0.053 1

0.14 1
0.0065 1

0.92 1
0.00084 0

0.063 1
2.2 1
15 1
23 1

2.1 1
0.087 1
0.049 1

0.49 1
0.0012 0

0.00086 0
0.001 0

0.0012 0
0.1 1

0.0064 1
0.024 1

0.00084 0
0.047 1
0.013 1

0.47 1
21 1

0.00089 0
0.00089 0
0.00091 0
0.00083 0
0.00086 0
0.00082 0

0.001 0
0.00088 0
0.00094 0



From File P:\Kellwoodd_Risk_Asseessments\Huuman Healthh Risk\June 2010 Revisiions\Soil 0-33 UCLs-raw data-rev.ws

Full Precision OFF

Confidence CCoefficient 95%

Number of BBootstrap Operations 2000

Number off Valid Data 56 Nuumber of Dettected Data 29

Number of Distinct Dettected Data 28 Numbber of Non-DDetect Data 27

Percent NNon-Detects 48.21%

Minimumm Detected 0.0039 Minimumm Detected -5.547

Maximumm Detected 23 Maximumm Detected 3.135

Mean oof Detected 2.287 Mean oof Detected -2.291

SD oof Detected 6.136 SD oof Detected 2.522

Minimum NNon-Detect 8.2000E-4 Minimum NNon-Detect -7.106

Maximum NNon-Detect 0.0012 Maximum NNon-Detect -6.725

Note: Data have multiplle DLs - Usee of KM Methhod is recommmended Numberr treated as NNon-Detect 27

For all methhods (exceptt KM, DL/2, aand ROS Meethods), Numbber treated aas Detected 29

Observationns < Largestt ND are treaated as NDs Single DL NNon-Detect PPercentage 48.21%

Shaapiro Wilk Teest Statistic 0.419 Shaapiro Wilk Teest Statistic 0.91

5% Shaapiro Wilk Crritical Value 0.926 5% Shaapiro Wilk Crritical Value 0.926

DLL/2 Substituttion Method DLL/2 Substituttion Method

Mean 1.184 Mean -4.894

SD 4.527 SD 3.264

95% DDL/2 (t) UCL 2.197 995%  H-Stat ((DL/2) UCL 3.919

Maximumm Likelihood Estimate(MLLE) Method N/A Log ROOS Method

Mean inn Log Scale -5.476

SD inn Log Scale 3.904

Mean in Oriiginal Scale 1.184

SD in Oriiginal Scale 4.527

95% Peercentile Boootstrap UCL 2.251

955% BCA Boootstrap UCL 2.561

k star (biass corrected) 0.23

Theta Star 9.949

nu star 13.33

A-D Teest Statistic 3.095

PCE

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

General Statistics

Raw Statistics Log-transformed Statistics

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

MLE yields a negative mean

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics



5% A-D Crritical Value 0.885 Kaplan-Meier (KKM) Method

K-S Teest Statistic 0.885 Mean 1.186

5% K-S Crritical Value 0.179 SD 4.486

SSE of Mean 0.61

95% KM (t) UCL 2.207

95% KKM (z) UCL 2.19

GGamma ROSS Statistics using Extrapoolated Data 955% KM (jackkknife) UCL 2.198

Minimum 1.0000E-9 95%% KM (bootsstrap t) UCL 3.047

Maximum 23 95% KM (BCA) UCL 2.365

Mean 1.752 95% KM (Perrcentile Boottstrap) UCL 2.253

Median 0.12 95%% KM (Chebyyshev) UCL 3.845

SD 4.602 97.5%% KM (Chebyyshev) UCL 4.996

k star 0.145 99%% KM (Chebyyshev) UCL 7.256

Theta star 12.07

Nu star 16.26

AppChi2 8.143 99%% KM (Chebyyshev) UCL 7.256

95% Gammma Approxximate UCL 3.498

95% Adjusted Gaamma UCL 3.565

Number off Valid Data 4 Nuumber of Dettected Data 2

Number of Distinct Dettected Data 2 Numbber of Non-DDetect Data 2

Percent NNon-Detects 50.00%

Numbeer of Valid Obbservations 4 Number oof Distinct Obbservations 4

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Potential UCLs to Use

Note: DL/2 is not a recommended method.

SaP

General Statistics

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable SaP was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DOO) based sample size and analytical results.

Ar

General Statistics

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Ar was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DOO) based sample size and analytical results.



95% UCL Input Data
Soil - 0 -10'

Riverfront Superfund Site - OU2/OU6

Soil 0-10 UCLs-raw data-rev.xls Page 1 of 2

PCE D_PCE BaP D_BaP Ar D_Ar
0.00084 0 0.0035 0 5.1 1
0.00091 0 0.00086 0 0.5 1
0.00082 0 0.022 1 1.4 1
0.00096 0 0.036 1 3.3 1
0.00095 0 0.0096 0 15 1

0.001 0
0.00082 0

0.001 0
0.00093 0
0.00084 0

0.027 1
0.0093 1
0.025 1

0.0094 1
0.053 1

0.0067 1
0.0039 1

0.15 1
0.0051 1

0.26 1
0.00082 0

0.001 0
0.053 1
0.14 1

0.0065 1
0.92 1

0.00084 0
0.063 1

2.2 1
15 1
23 1
2.1 1

0.087 1
0.049 1
0.49 1

0.0012 0
0.00086 0

0.001 0
0.0012 0

0.1 1
0.0064 1
0.024 1

0.00084 0
0.047 1
0.013 1
0.47 1

21 1
0.00089 0
0.00089 0
0.00091 0
0.00083 0



95% UCL Input Data
Soil - 0 -10'

Riverfront Superfund Site - OU2/OU6

Soil 0-10 UCLs-raw data-rev.xls Page 2 of 2

PCE D_PCE BaP D_BaP Ar D_Ar
0.00086 0
0.00082 0

0.001 0
0.00088 0
0.00094 0
0.00091 0
0.0013 0

0.00082 0
0.22 1

0.00089 0
0.056 1
0.18 1

0.0039 1
290 1
0.23 1
0.1 1

0.011 1
0.11 1

0.022 1
0.38 1

0.00095 0



From File P:\Kellwoodd_Risk_Asseessments\Huuman Healthh Risk\June 2010 Revisiions\Soil 0-110 UCLs-raww data-rev.w

Full Precision OFF

Confidence CCoefficient 95%

Number of BBootstrap Operations 2000

Number off Valid Data 72 Nuumber of Dettected Data 40

Number of Distinct Dettected Data 37 Numbber of Non-DDetect Data 32

Percent NNon-Detects 44.44%

Minimumm Detected 0.0039 Minimumm Detected -5.547

Maximumm Detected 290 Maximumm Detected 5.67

Mean oof Detected 8.941 Mean oof Detected -2.192

SD oof Detected 45.88 SD oof Detected 2.595

Minimum NNon-Detect 8.2000E-4 Minimum NNon-Detect -7.106

Maximum NNon-Detect 0.0013 Maximum NNon-Detect -6.645

Note: Data have multiplle DLs - Usee of KM Methhod is recommmended Numberr treated as NNon-Detect 32

For all methhods (exceptt KM, DL/2, aand ROS Meethods), Numbber treated aas Detected 40

Observationns < Largestt ND are treaated as NDs Single DL NNon-Detect PPercentage 44.44%

Shaapiro Wilk Teest Statistic 0.207 Shaapiro Wilk Teest Statistic 0.91

5% Shaapiro Wilk Crritical Value 0.94 5% Shaapiro Wilk Crritical Value 0.94

DLL/2 Substituttion Method DLL/2 Substituttion Method

Mean 4.967 Mean -4.632

SD 34.3 SD 3.354

95% DDL/2 (t) UCL 11.7 995%  H-Stat ((DL/2) UCL 7.253

Maximumm Likelihood Estimate(MLLE) Method N/A Log ROOS Method

Mean inn Log Scale -5.085

SD inn Log Scale 3.89

Mean in Oriiginal Scale 4.967

SD in Oriiginal Scale 34.3

95% Peercentile Boootstrap UCL 12.82

955% BCA Boootstrap UCL 20.2

k star (biass corrected) 0.176

Theta Star 50.91

nu star 14.05

A-D Teest Statistic 6.28

PCE

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

General Statistics

Raw Statistics Log-transformed Statistics

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

MLE yields a negative mean

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics



5% A-D Crritical Value 0.92 Kaplan-Meier (KKM) Method

K-S Teest Statistic 0.92 Mean 4.969

5% K-S Crritical Value 0.155 SD 34.06

SSE of Mean 4.065

95% KM (t) UCL 11.74

95% KKM (z) UCL 11.66

GGamma ROSS Statistics using Extrapoolated Data 955% KM (jackkknife) UCL 11.71

Minimum 1.0000E-9 95%% KM (bootsstrap t) UCL 66.56

Maximum 290 95% KM (BCA) UCL 12.8

Mean 5.144 95% KM (Perrcentile Boottstrap) UCL 12.83

Median 0.012 95%% KM (Chebyyshev) UCL 22.69

SD 34.28 97.5%% KM (Chebyyshev) UCL 30.36

k star 0.0846 99%% KM (Chebyyshev) UCL 45.42

Theta star 60.78

Nu star 12.19

AppChi2 5.351 97.5%% KM (Chebyyshev) UCL 30.36

95% Gammma Approxximate UCL 11.72

95% Adjusted Gaamma UCL 11.92

Number off Valid Data 5 Nuumber of Dettected Data 2

Number of Distinct Dettected Data 2 Numbber of Non-DDetect Data 3

Percent NNon-Detects 60.00%

Minimumm Detected 0.022 Minimumm Detected -3.817

Maximumm Detected 0.036 Maximumm Detected -3.324

Mean oof Detected 0.029 Mean oof Detected -3.57

SD oof Detected 0.0099 SD oof Detected 0.348

Minimum NNon-Detect 8.6000E-4 Minimum NNon-Detect -7.059

Maximum NNon-Detect 0.0096 Maximum NNon-Detect -4.646

Note: Data have multiplle DLs - Usee of KM Methhod is recommmended Numberr treated as NNon-Detect 3

For all methhods (exceptt KM, DL/2, aand ROS Meethods), Numbber treated aas Detected 2

Observationns < Largestt ND are treaated as NDs Single DL NNon-Detect PPercentage 60.00%

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Potential UCLs to Use

Note: DL/2 is not a recommended method.

BaP

General Statistics

Raw Statistics Log-transformed Statistics

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.



Shaapiro Wilk Teest Statistic N/A Shaapiro Wilk Teest Statistic N/A

5% Shaapiro Wilk Crritical Value N/A 5% Shaapiro Wilk Crritical Value N/A

DLL/2 Substituttion Method DLL/2 Substituttion Method

Mean 0.013 Mean -5.316

SD 0.0155 SD 1.818

95% DDL/2 (t) UCL 0.0278 995%  H-Stat ((DL/2) UCL 16.83

Maximumm Likelihood Estimate(MLLE) Method N/A Log ROOS Method

Mean inn Log Scale N/A

SD inn Log Scale N/A

Mean in Oriiginal Scale N/A

SD in Oriiginal Scale N/A

95% Peercentile Boootstrap UCL N/A

955% BCA Boootstrap UCL N/A

k star (biass corrected) N/A

Theta Star N/A

nu star N/A

A-D Teest Statistic N/A

5% A-D Crritical Value N/A Kaplan-Meier (KKM) Method

K-S Teest Statistic N/A Mean 0.0248

5% K-S Crritical Value N/A SD 0.0056

SSE of Mean 0.00354

95% KM (t) UCL 0.0324

95% KKM (z) UCL 0.0306

GGamma ROSS Statistics using Extrapoolated Data 955% KM (jackkknife) UCL 0.0366

Minimum N/A 95%% KM (bootsstrap t) UCL 0.0248

Maximum N/A 95% KM (BCA) UCL 0.036

Mean N/A 95% KM (Perrcentile Boottstrap) UCL 0.036

Median N/A 95%% KM (Chebyyshev) UCL 0.0402

SD N/A 97.5%% KM (Chebyyshev) UCL 0.0469

k star N/A 99%% KM (Chebyyshev) UCL 0.06

Theta star N/A

Nu star N/A

AppChi2 N/A 95% KM (t) UCL 0.0324

95% Gammma Approxximate UCL N/A 95% KM (% Boottstrap) UCL 0.036

95% Adjusted Gaamma UCL N/A

Numbeer of Valid Obbservations 5 Number oof Distinct Obbservations 5

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

MLE method failed to converge properly

Gamma Distribution Test with Detected Values Only

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Note: DL/2 is not a recommended method.

Ar

General Statistics

Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics

Potential UCLs to Use



Minimum 0.5 Minimum oof Log Data -0.693

Maximum 15 Maximum oof Log Data 2.708

Mean 5.06 Mean of log Data 1.035

Median 3.3 SD of log Data 1.29

SD 5.833

Coefficient oof Variation 1.153

Skewness 1.749

Shaapiro Wilk Teest Statistic 0.815 Shaapiro Wilk Teest Statistic 0.995

Shaapiro Wilk Crritical Value 0.762 Shaapiro Wilk Crritical Value 0.762

95% Student's-t UCL 10.62 995% H-UCL 346.9

95% Chhebyshev (MMVUE) UCL 17.17

995% Adjustedd-CLT UCL 11.53 97.5% Chhebyshev (MMVUE) UCL 22.36

95% Moddified-t UCL 10.96 99% Chhebyshev (MMVUE) UCL 32.58

k star (biass corrected) 0.528

Theta Star 9.589

MLLE of Mean 5.06

MLEE of Standardd Deviation 6.966

nu star 5.277

AApproximate Chi Square Value (.05) 1.282

Adjusteed Level of SSignificance 0.0086 95%% CLT UCL 9.351

Adjuusted Chi Sqquare Value 0.612 95% Jacckknife UCL 10.62

95% Sttandard Boootstrap UCL 8.995

Andersoon-Darling Teest Statistic 0.202 95% Bootsstrap-t UCL 19.32

AAnderson-Daarling 5% Crritical Value 0.692 95%% Hall's Boootstrap UCL 27.27

Kolmogorovv-Smirnov Teest Statistic 0.164 95% Peercentile Boootstrap UCL 9.38

Kolmmogorov-Smmirnov 5% Crritical Value 0.365 955% BCA Boootstrap UCL 10.68

95% Chebbyshev(Mean, Sd) UCL 16.43

97.5% Chebbyshev(Mean, Sd) UCL 21.35

99% Chebbyshev(Mean, Sd) UCL 31.01

95% Appproximate Gaamma UCL 20.82

95% Adjusted Gaamma UCL 43.61

Raw Statistics Log-transformed Statistics

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (Doo) based sample size and analytical results.

Warning: There are only 5 Values in this data

Note: It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

95% UCLs (Adjusted for Skewness)

Gamma Distribution Test

Lognormal Distribution Test

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

Data Distribution

Data appear Normal at 5% Significance Level

Nonparametric Statistics

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution



Usse 95% Student's-t UCL 10.62Potential UCL to Use



PCE D_PCE
0.14 0
0.14 0
0.14 0
0.14 0

4.5 1
4.3 1
3.5 1
14 1

0.14 0
0.14 0

2.2 1
19 1

0.14 0
0.14 0
0.14 0
0.14 0
0.14 0
0.02 1

40.14 1
31.6 1
31.5 1

29.75 1
32 1
56 1

70.08 1
68.06 1

58 1
9.5 1

15.0 1
100.0 1

85.9 1
43.78 1

31 1
25.1 1

28.45 1
1 0

26.75 1
23.33 1
28.56 1
18.22 1
14.76 1
16.96 1
14.49 1

2.65 1
3.74 1
0.01 1

p0095056
Text Box
Surface Water Input Data - PCE



0.03 1
2 1

1.66 1
1.76 1

44 1
7.33 1

8.9 1
2.41 1

1.3 1
0.47 1
0.33 1

1 0
0.02 1
2.85 1

p0095056
Text Box
Surface Water Input Data - PCE
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A B C D E F G H I J K L

Theta Star 42.37

nu star 48.42

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.515 Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL 22.28

   95% BCA Bootstrap UCL 22.88

   95% MLE (t) UCL 17.3 Mean in Original Scale 17.14

   95% MLE (Tiku) UCL 17.7 SD in Original Scale 23.21

Mean 10.75 Mean in Log Scale 1.072

SD 30.37 SD in Log Scale 2.617

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 23.22 SD 2.703

   95% DL/2 (t) UCL 22.14    95%  H-Stat (DL/2) UCL 646.7

DL/2 Substitution Method DL/2 Substitution Method

Mean 17.13 Mean 0.984

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.825 Shapiro Wilk Test Statistic 0.839

5% Shapiro Wilk Critical Value 0.946 5% Shapiro Wilk Critical Value 0.946

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 31.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 41

Maximum Non-Detect 1 Maximum Non-Detect 0

SD of Detected 24.24 SD of Detected 2.28

Minimum Non-Detect 0.14 Minimum Non-Detect -1.966

Maximum Detected 100 Maximum Detected 4.605

Mean of Detected 21.83 Mean of Detected 1.908

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 46 Number of Non-Detect Data 13

Percent Non-Detects 21.67%

PCE

General Statistics

Number of Valid Data 60 Number of Detected Data 47

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   C:\Documents and Settings\P0095056\My Documents\Kellwood_Risk_Assessments\May 2010 Revisions\App D      
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A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL 30.72

   95% Adjusted Gamma UCL 31.17

Nu star 22.21 Potential UCLs to Use

AppChi2 12.49    95% KM (Chebyshev) UCL 30.21

k star 0.185 99% KM (Chebyshev) UCL 47.03

Theta star 93.39

Median 4.463 95% KM (Chebyshev) UCL 30.21

SD 23.12 97.5% KM (Chebyshev) UCL 35.88

Maximum 100    95% KM (BCA) UCL 21.95

Mean 17.28    95% KM (Percentile Bootstrap) UCL 22.25

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 22.12

Minimum 1E-09    95% KM (bootstrap t) UCL 22.97

   95% KM (t) UCL 22.13

Assuming Gamma Distribution    95% KM (z) UCL 22.05

5% K-S Critical Value 0.136 SD 23.04

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.007

5% A-D Critical Value 0.811 Kaplan-Meier (KM) Method

K-S Test Statistic 0.811 Mean 17.1

A-D Test Statistic 0.581 Nonparametric Statistics
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RISK AND HAZARD QUOTIENT CALCULATIONS



Output generated   16MAY2010:19:58:48

Worker        Equation Inputs for Soil/Sediment

Output generated   16MAY2010:19:58:48

Worker        Equation Inputs for Soil/Sediment

Variable Value
EFow (exposure frequency) d/yr 225
EDow (exposure duration) yr 25
LT (lifetime) yr 70
BWow (body weight) 70
IRow (soil ingestion rate) mg/day 100
SAow (surface area) cm2/day 3300

AFow (skin adherence factor) mg/cm2 0.2

p0095056
Text Box
Outdoor Worker - Soil Exposure 0-3'



Output generated   16MAY2010:19:58:48Output generated   16MAY2010:19:58:48

Worker         RISK  for Soil/Sediment

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup> ABSgi ABSd
Arsenic, Inorganic 3.00E-04 1.50E+00 3.00E-05 4.30E-03 1 0.03
Benzo[a]pyrene - 7.30E+00 - 1.10E-03 1 0.13
Dichloroethylene, 1,2- (Mixed Isomers) 9.00E-03 - 6.00E-02 - 1 -
Methylene Chloride 6.00E-02 7.50E-03 1.10E+00 4.70E-07 1 -
Naphthalene 2.00E-02 - 3.00E-03 3.40E-05 1 0.13
Tetrachloroethylene 1.00E-02 5.40E-01 2.70E-01 5.90E-06 1 -
Trichloroethylene - 1.30E-02 1.00E-02 2.00E-06 1 -
*Total Risk/HI - - - - - -

p0095056
Text Box
Outdoor Worker - Soil Exposure 0-3'



Output generated   16MAY2010:19:58:48

Worker         RISK  for Soil/Sediment

D<sub>ia</sub> D<sub>iw</sub> H<sup>`</sup> K<sub>d</sub>

Volatilization
Factor
(m3/kg)

Particulate
Emission

Factor
(m3/kg)

Concentration
(mg/kg)

Ingestion
Noncarcinogenic

CDI

Inhalation
Particulates and

Volatiles
Noncarcinogenic

CDI

- - - 29 - 1.43E+09 5.1 4.49E-06 7.34E-10
- - 0.0000187 - - 1.43E+09 0.036 3.17E-08 5.18E-12

0.09 0.0000105 0.167 0.2376 3.85E+03 1.43E+09 - - -
0.0999 0.0000125 0.133 0.1302 3.40E+03 1.43E+09 - - -
0.0605 8.38E-6 0.018 9.24 7.19E+04 1.43E+09 - - -
0.0505 9.46E-6 0.724 0.5694 3.65E+03 1.43E+09 7.26 6.39E-06 4.09E-04
0.0687 0.0000102 0.403 0.3642 3.43E+03 1.43E+09 - - -

- - - - - - - - -

p0095056
Text Box
Outdoor Worker - Soil Exposure 0-3'



Output generated   16MAY2010:19:58:48

Worker         RISK  for Soil/Sediment

Dermal
Noncarcinogenic

CDI

Ingestion
Carcinogenic

CDI

Inhalation
Particulates
and Volatiles
Carcinogenic

CDI

Dermal
Carcinogenic

CDI
Ingestion

HQ

Inhalation
Particulates

and
Volatiles

HQ
Dermal

HQ
Total

HI
Ingestion

Risk

Inhalation
Particulates

and
Volatiles

Risk
Dermal

Risk
Total
Risk

8.89E-07 1.60E-06 2.62E-07 3.18E-07 1.50E-02 2.45E-05 2.96E-03 1.80E-02 2.41E-06 1.13E-09 4.76E-07 2.88E-06
2.72E-08 1.13E-08 1.85E-09 9.71E-09 - - - - 8.27E-08 2.04E-12 7.09E-08 1.54E-07

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- 2.28E-06 1.46E-01 - 6.39E-04 1.52E-03 - 2.15E-03 1.23E-06 8.62E-07 - 2.10E-06
- - - - - - - - - - - -
- - - - 1.56E-02 1.54E-03 2.96E-03 2.01E-02 3.72E-06 8.63E-07 5.47E-07 5.13E-06

p0095056
Text Box
Outdoor Worker - Soil Exposure 0-3'



Output generated   16MAY2010:19:58:48

Worker        Equation Inputs for Ambient Air

Output generated   16MAY2010:19:58:48

Worker        Equation Inputs for Ambient Air

Variable Value
EFw (exposure frequency) d/yr 225
EDw (exposure duration) years 25
LT (lifetime) yr 70
ETw (exposure time) hours 8

p0095056
Text Box
Outdoor Worker - Soil Exposure 0-3'



Output generated   16MAY2010:19:58:48

Worker         RISK  for Ambient Air

Output generated   16MAY2010:19:58:48

Worker         RISK  for Ambient Air

Chemical
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Concentration
(\&micro;g/m3)

Inhalation
Ambient Air

Noncarcinogenic
CDI

Inhalation
Ambient Air

Carcinogenic
CDI

Inhalation
Ambient

Air
HQ

Inhalation
Ambient

Air
Risk

Arsenic, Inorganic 4.30E-03 3.00E-05 - - - - -
Benzo[a]pyrene 1.10E-03 - - - - - -
Dichloroethylene, 1,2- (Mixed
Isomers)

- 6.00E-02 6.07E-9 1.25E-12 4.45E-10 2.08E-11 -

Methylene Chloride 4.70E-07 1.10E+00 1.48E-9 3.04E-13 1.09E-10 2.76E-13 5.10E-17
Naphthalene 3.40E-05 3.00E-03 4.84E-12 9.95E-16 3.55E-13 3.32E-13 1.21E-17
Tetrachloroethylene 5.90E-06 2.70E-01 0.000025 5.14E-09 1.83E-06 1.90E-08 1.08E-11
Trichloroethylene 2.00E-06 1.00E-02 1.65E-9 3.39E-13 1.21E-10 3.39E-11 2.42E-16
*Total Risk/HI - - - - - 1.91E-08 1.08E-11

p0095056
Text Box
Outdoor Worker - Soil Exposure 0-3'



Output generated   17MAY2010:00:29:37

Worker        Equation Inputs for Soil/Sediment

Output generated   17MAY2010:00:29:37

Worker        Equation Inputs for Soil/Sediment

Variable Value
EFow (exposure frequency) d/yr 225
EDow (exposure duration) yr 25
LT (lifetime) yr 70
BWow (body weight) 70
IRow (soil ingestion rate) mg/day 100
SAow (surface area) cm2/day 3300

AFow (skin adherence factor) mg/cm2 0.2

p0095056
Text Box
Outdoor Worker - Soil Exposure 0-10'



Output generated   17MAY2010:00:29:37

Worker         RISK  for Soil/Sediment

Output generated   17MAY2010:00:29:37

Worker         RISK  for Soil/Sediment

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup> ABSgi ABSd
Arsenic, Inorganic 3.00E-04 1.50E+00 3.00E-05 4.30E-03 1 0.03
Benzo[a]pyrene - 7.30E+00 - 1.10E-03 1 0.13
Tetrachloroethylene 1.00E-02 5.40E-01 2.70E-01 5.90E-06 1 -
*Total Risk/HI - - - - - -

D<sub>ia</sub> D<sub>iw</sub> H<sup>`</sup> K<sub>d</sub>

Volatilization
Factor
(m3/kg)

Particulate
Emission

Factor
(m3/kg)

Concentration
(mg/kg)

Ingestion
Noncarcinogenic

CDI

Inhalation
Particulates and

Volatiles
Noncarcinogenic

CDI

- - - 29 - 1.43E+09 15 1.32E-05 2.16E-09
- - 0.0000187 - - 1.43E+09 0.036 3.17E-08 5.18E-12

0.0505 9.46E-6 0.724 0.5694 3.65E+03 1.43E+09 30.4 2.68E-05 1.71E-03
- - - - - - - - -

Dermal
Noncarcinogenic

CDI

Ingestion
Carcinogenic

CDI

Inhalation
Particulates
and Volatiles
Carcinogenic

CDI

Dermal
Carcinogenic

CDI
Ingestion

HQ

Inhalation
Particulates

and
Volatiles

HQ
Dermal

HQ
Total

HI
Ingestion

Risk

Inhalation
Particulates

and
Volatiles

Risk
Dermal

Risk
Total
Risk

2.62E-06 4.72E-06 7.71E-07 9.34E-07 4.40E-02 7.20E-05 8.72E-03 5.28E-02 7.08E-06 3.32E-09 1.40E-06 8.48E-06
2.72E-08 1.13E-08 1.85E-09 9.71E-09 - - - - 8.27E-08 2.04E-12 7.09E-08 1.54E-07

- 9.56E-06 6.12E-01 - 2.68E-03 6.35E-03 - 9.02E-03 5.16E-06 3.61E-06 - 8.77E-06
- - - - 4.67E-02 6.42E-03 8.72E-03 6.18E-02 1.23E-05 3.61E-06 1.47E-06 1.74E-05

p0095056
Text Box
Outdoor Worker - Soil Exposure 0-10'



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE COMMERCIAL WORKER

Intake (ug/m3) = (CA x ED x ET x EF)/(AT)

Chemical of Concern

Concent. in Air              
(CA)       

(ug/m3)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with Air      

(ET)

Exposure 
Frequency          

(EF)                     
(days/yr)

Averaging Time                
(AT)                    

(days)
Intake         

(ug/m3)
Naphthalene 4.84E-09 25 0.333 250 9125 1.10E-09
1,2-Dichloroethene, total 6.07E-06 25 0.333 250 9125 1.38E-06
Methylene chloride 1.48E-06 25 0.333 250 9125 3.37E-07
Tetrachloroethene 2.50E-02 25 0.333 250 9125 5.69E-03
Trichloroethene 1.65E-05 25 0.333 250 9125 3.75E-06

Intake (ug/m3) = (CA x ED x ET x EF)/(AT)

Chemical of Concern

Concent. in Air              
(CA)       

(ug/m3)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with Air      

(ET)

Exposure 
Frequency            

(EF)                  
(days/yr)

Averaging Time                 
(AT)                

(days)
Intake        

(ug/m3)
Naphthalene 4.84E-09 25 0.333 250 25550 3.94E-10
1,2-Dichloroethene, total 6.07E-06 25 0.333 250 25550 4.94E-07
Methylene chloride 1.48E-06 25 0.333 250 25550 1.20E-07
Tetrachloroethene 2.50E-02 25 0.333 250 25550 2.03E-03
Trichloroethene 1.65E-05 25 0.333 250 25550 1.34E-06

NON-CARCINOGEN

CARCINOGEN



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE COMMERCIAL WORKER

CAair= CAgw x VFgw,amb

Chemical of Concern

Concent. in Air              
(CA)       

(ug/m3)

Concent. in 
Groundwater              

(CA)       
(ug/L)

VFgw,amb          
(cm3-water/             

cm3-air)
Naphthalene 4.84E-09 0.29 1.67E-08
1,2-Dichloroethene, total 6.07E-06 78 7.78E-08
Methylene chloride 1.48E-06 19 7.78E-08
Tetrachloroethene 2.50E-02 190000 1.31E-07
Trichloroethene 1.65E-05 150 1.10E-07

One liter of water weighs 1 kg. 

VFgw,amb= 1/[(1+(DFamb x Lgw)/(Dwseff))x1/Heff]
VFgw,amb volatilization factor, groundwater to ambient air (cm3-water/cm3-air)
Dwseff effective diffusivity - avg. water table to surface (cm2/sec)
DFamb dispersion factor for ambient air (cm/s)
Heff effective Henry's law coefficient (cm3 -water/cm3 -air)
Lgw depth to groundwater (cm)

Chemical of Concern

VFgw,amb          
(cm3-water/    

cm3-air)
DFamb     
(cm/s)

Heff                     
(cm3-water/           

cm3-air)
Lgw                  
(cm) Dwseff (cm2/sec)

Naphthalene 1.67E-08 10 1.80E-02 431.29 4.00E-03
1,2-Dichloroethene, total 7.78E-08 10 1.70E-01 431.29 1.97E-03
Methylene chloride 7.78E-08 10 1.30E-01 431.29 2.58E-03
Tetrachloroethene 1.31E-07 10 7.20E-01 431.29 7.87E-04
Trichloroethene 1.10E-07 10 4.00E-01 431.29 1.18E-03

Dwseff (cm2/sec)= Lgw/[(hv/Dseff)+(hcap/Dcapeff)]



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE COMMERCIAL WORKER

Dseff effective diffusivity - vadose zone soils (cm2/sec)
Dcapeff effective diffusivity - capillary fringe zone (cm2/sec)
hv vadose zone thickness (cm)
hcap capillary zone thickness (cm)
Lgw depth to groundwater (cm), Lgw=hv + hcap

Chemical of Concern
Dwseff 

(cm2/sec)
Dseff 

(cm2/sec)
Dcapeff 

(cm2/sec) hv (cm) hcap Lgw
Naphthalene 4.00E-03 6.57E-03 1.16E-04 426.29 5 431.29
1,2-Dichloroethene, total 1.97E-03 9.85E-03 2.85E-05 426.29 5 431.29
Methylene chloride 2.58E-03 1.09E-02 3.90E-05 426.29 5 431.29
Tetrachloroethene 7.87E-04 5.47E-03 1.06E-05 426.29 5 431.29
Trichloroethene 1.18E-03 7.55E-03 1.62E-05 426.29 5 431.29

Dseff= Dair x (θas3.33/θt2) + Dwat x (1/H) x (θws3.33/θt2)
Dair molecular diffusion coefficient in air (cm2/sec)
Dwat molecular diffusion coefficient in water (cm2/sec)
θas volumetric air content in vadose zone soils (cm3/cm3)
θws volumetric water content in vadose zone soils (cm3/cm3)
θt total soil porosity vadose zone (cm3/cm3)

Chemical of Concern
Dseff   

(cm2/sec) θas (cm3/cm3) θt  (cm3/cm3) θws (cm3/cm3)
H 

(dimensionless)
Dair 

(cm2/sec)
Dwat 

(cm2/sec)
Naphthalene 6.57E-03 0.31 0.43 0.12 1.80E-02 6.00E-02 8.40E-06
1,2-Dichloroethene, total 9.85E-03 0.31 0.43 0.12 1.70E-01 9.00E-02 1.10E-05
Methylene chloride 1.09E-02 0.31 0.43 0.12 1.30E-01 1.00E-01 1.35E-05
Tetrachloroethene 5.47E-03 0.31 0.43 0.12 7.20E-01 5.00E-02 9.50E-06
Trichloroethene 7.55E-03 0.31 0.43 0.12 4.00E-01 6.90E-02 1.00E-05



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE COMMERCIAL WORKER

Dcapeff= Dair x (θacap3.33/θt2) + Dwat x (1/H) x (θwcap3.33/θt2)

θacap volumetric air content in capillary zone soils (cm3/cm3)
θwcap volumetric water content in capillary zone soils (cm3/cm3)

Chemical of Concern
Dcapeff 

(cm2/sec)
θacap 

(cm3/cm3) θt  (cm3/cm3) θwcap (cm3/cm3)
H 

(dimensionless)
Dair 

(cm2/sec)
Dwat 

(cm2/sec)
Naphthalene 1.16E-04 0.043 0.43 0.387 1.80E-02 6.00E-02 8.40E-06
1,2-Dichloroethene, total 2.85E-05 0.043 0.43 0.387 1.70E-01 9.00E-02 1.10E-05
Methylene chloride 3.90E-05 0.043 0.43 0.387 1.30E-01 1.00E-01 1.35E-05
Tetrachloroethene 1.06E-05 0.043 0.43 0.387 7.20E-01 5.00E-02 9.50E-06
Trichloroethene 1.62E-05 0.043 0.43 0.387 4.00E-01 6.90E-02 1.00E-05



GROUNDWATER OUTDOOR INHALATION
FUTURE COMMERCIAL WORKER

CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Intake

(ug/m3)
URF

(ug/m3)-1
Cancer Risk Intake

(ug/m3)
RfC

(ug/m3)
Hazard 

Quotient
Naphthalene 3.94E-10 3.40E-05 1.34E-14 1.10E-09 3.00E+00 3.68E-10
1,2-Dichloroethene, total 4.94E-07 - - 1.38E-06 6.00E+01 2.31E-08
Methylene chloride 1.20E-07 4.70E-07 5.66E-14 3.37E-07 1.10E+03 3.07E-10
Tetrachloroethene 2.03E-03 5.90E-06 1.20E-08 5.69E-03 2.70E+02 2.11E-05
Trichloroethene 1.34E-06 2.00E-06 2.68E-12 3.75E-06 1.00E+01 3.75E-07

Total Risk 1.20E-08 Hazard Index 2.15E-05

GROUNDWATER INHALATION



Output generated   17MAY2010:11:04:09

Worker        Equation Inputs for Soil/Sediment

Output generated   17MAY2010:11:04:09

Worker        Equation Inputs for Soil/Sediment

Variable Value
EFow (exposure frequency) d/yr 250
EDow (exposure duration) yr 25
LT (lifetime) yr 70
BWow (body weight) 70
IRow (soil ingestion rate) mg/day 100
SAow (surface area) cm2/day 3300

AFow (skin adherence factor) mg/cm2 0.2

p0095056
Text Box
Indoor Worker - Exposure to Indoor Dust Tracked Inside from Outside Soil



Output generated   17MAY2010:11:04:09

Worker         RISK  for Soil/Sediment

Output generated   17MAY2010:11:04:09

Worker         RISK  for Soil/Sediment

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup> ABSgi ABSd D<sub>ia</sub>
Arsenic, Inorganic 3.00E-04 1.50E+00 3.00E-05 4.30E-03 1 0.03 -
Benzo[a]pyrene - 7.30E+00 - 1.10E-03 1 0.13 -
*Total Risk/HI - - - - - - -

D<sub>iw</sub> H<sup>`</sup> K<sub>d</sub>

Volatilization
Factor
(m3/kg)

Particulate
Emission

Factor
(m3/kg)

Concentration
(mg/kg)

Ingestion
Noncarcinogenic

CDI

Inhalation
Particulates and

Volatiles
Noncarcinogenic

CDI

Dermal
Noncarcinogenic

CDI

- - 29 - 1.43E+09 2.27 2.22E-06 3.63E-10 4.40E-07
- 0.0000187 - - 1.43E+09 0.016 1.57E-08 2.56E-12 1.34E-08
- - - - - - - - -

Ingestion
Carcinogenic

CDI

Inhalation
Particulates
and Volatiles
Carcinogenic

CDI

Dermal
Carcinogenic

CDI
Ingestion

HQ

Inhalation
Particulates

and
Volatiles

HQ
Dermal

HQ
Total

HI
Ingestion

Risk

Inhalation
Particulates

and
Volatiles

Risk
Dermal

Risk
Total
Risk

7.93E-07 1.30E-07 1.57E-07 7.40E-03 1.21E-05 1.47E-03 8.88E-03 1.19E-06 5.58E-10 2.36E-07 1.43E-06
5.59E-09 9.14E-10 4.80E-09 - - - - 4.08E-08 1.01E-12 3.50E-08 7.58E-08

- - - 7.40E-03 1.21E-05 1.47E-03 8.88E-03 1.23E-06 5.59E-10 2.71E-07 1.50E-06

p0095056
Text Box
Indoor Worker - Exposure to Indoor Dust Tracked Inside from Outside Soil



Output generated   16MAY2010:20:42:08

Indoor Worker Equation Inputs for Soil/Sediment

Output generated   16MAY2010:20:42:08

Indoor Worker Equation Inputs for Soil/Sediment

Variable Value
EFiw (exposure frequency) d/yr 250
EDiw (exposure duration) yr 25
LT (lifetime) yr 70
ETiw (exposure time) hr 8
BWiw (body weight) 70
IRiw (soil ingestion rate) mg/day 50

p0095056
Text Box
Indoor Worker - Exposure to Soil



Output generated   16MAY2010:20:42:08Output generated   16MAY2010:20:42:08

Indoor Worker  RISK  for Soil/Sediment

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup>
Arsenic, Inorganic 3.00E-04 1.50E+00 3.00E-05 4.30E-03
Benzo[a]pyrene - 7.30E+00 - 1.10E-03
Dichloroethylene, 1,2- (Mixed Isomers) 9.00E-03 - 6.00E-02 -
Methylene Chloride 6.00E-02 7.50E-03 1.10E+00 4.70E-07
Naphthalene 2.00E-02 - 3.00E-03 3.40E-05
Tetrachloroethylene 1.00E-02 5.40E-01 2.70E-01 5.90E-06
Trichloroethylene - 1.30E-02 1.00E-02 2.00E-06
*Total Risk/HI - - - -

p0095056
Text Box
Indoor Worker - Exposure to Soil



Output generated   16MAY2010:20:42:08

Indoor Worker  RISK  for Soil/Sediment

D<sub>ia</sub> D<sub>iw</sub> H<sup>`</sup> K<sub>d</sub>

Volatilization
Factor
(m3/kg)

Particulate
Emission

Factor
(m3/kg)

Concentration
(mg/kg)

Ingestion
Noncarcinogenic

CDI

- - - 29 - 1.43E+09 5.1 2.50E-06
- - 0.0000187 - - 1.43E+09 0.036 1.76E-08

0.09 0.0000105 0.167 0.2376 3.85E+03 1.43E+09 - -
0.0999 0.0000125 0.133 0.1302 3.40E+03 1.43E+09 - -
0.0605 8.38E-6 0.018 9.24 7.19E+04 1.43E+09 - -
0.0505 9.46E-6 0.724 0.5694 3.65E+03 1.43E+09 7.26 3.55E-06
0.0687 0.0000102 0.403 0.3642 3.43E+03 1.43E+09 - -

- - - - - - - -

p0095056
Text Box
Indoor Worker - Exposure to Soil



Output generated   16MAY2010:20:42:08

Indoor Worker  RISK  for Soil/Sediment

Inhalation
Particulates and

Volatiles
Noncarcinogenic

CDI

Ingestion
Carcinogenic

CDI

Inhalation
Particulates
and Volatiles
Carcinogenic

CDI
Ingestion

HQ

Inhalation
Particulates

and
Volatiles

HQ
Total

HI
Ingestion

Risk

Inhalation
Particulates

and
Volatiles

Risk
Total
Risk

8.16E-10 8.91E-07 2.91E-07 8.32E-03 2.72E-05 8.34E-03 1.34E-06 1.25E-09 1.34E-06
5.76E-12 6.29E-09 2.06E-09 - - - 4.59E-08 2.26E-12 4.59E-08

- - - - - - - - -
- - - - - - - - -
- - - - - - - - -

4.55E-04 1.27E-06 1.62E-01 3.55E-04 1.68E-03 2.04E-03 6.85E-07 9.58E-07 1.64E-06
- - - - - - - - -
- - - 8.67E-03 1.71E-03 1.04E-02 2.07E-06 9.59E-07 3.03E-06

p0095056
Text Box
Indoor Worker - Exposure to Soil



Output generated   16MAY2010:20:42:08

Indoor Worker Equation Inputs for Ambient Air

Output generated   16MAY2010:20:42:08

Indoor Worker Equation Inputs for Ambient Air

Variable Value
EFw (exposure frequency) d/yr 250
EDw (exposure duration) years 25
LT (lifetime) yr 70
ETw (exposure time) hours 8

p0095056
Text Box
Indoor Worker - Exposure to Soil



Output generated   16MAY2010:20:42:08

Indoor Worker  RISK  for Ambient Air

Output generated   16MAY2010:20:42:08

Indoor Worker  RISK  for Ambient Air

Chemical
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Concentration
(\&micro;g/m3)

Inhalation
Ambient Air

Noncarcinogenic
CDI

Inhalation
Ambient Air

Carcinogenic
CDI

Inhalation
Ambient

Air
HQ

Inhalation
Ambient

Air
Risk

Arsenic, Inorganic 4.30E-03 3.00E-05 - - - - -
Benzo[a]pyrene 1.10E-03 - - - - - -
Dichloroethylene, 1,2- (Mixed
Isomers)

- 6.00E-02 6.07E-9 1.39E-12 4.95E-10 2.31E-11 -

Methylene Chloride 4.70E-07 1.10E+00 1.48E-9 3.38E-13 1.21E-10 3.07E-13 5.67E-17
Naphthalene 3.40E-05 3.00E-03 4.84E-12 1.11E-15 3.95E-13 3.68E-13 1.34E-17
Tetrachloroethylene 5.90E-06 2.70E-01 0.000025 5.71E-09 2.04E-06 2.11E-08 1.20E-11
Trichloroethylene 2.00E-06 1.00E-02 1.65E-8 3.77E-12 1.35E-09 3.77E-10 2.69E-15
*Total Risk/HI - - - - - 2.15E-08 1.20E-11

p0095056
Text Box
Indoor Worker - Exposure to Soil



Output generated   16MAY2010:20:23:10

Excavation Worker Equation Inputs for Soil/Sediment

Output generated   16MAY2010:20:23:10

Excavation Worker Equation Inputs for Soil/Sediment

Variable Value
EFew (exposure frequency) d/yr 120
EDew (exposure duration) yr 0.5
LT (lifetime) yr 70
BWew (body weight) kg 70
IRew (soil ingestion rate) mg/day 330
SAew (surface area) cm2/day 3300

AFew (skin adherence factor) mg/cm2 0.3



Output generated   16MAY2010:20:23:10Output generated   16MAY2010:20:23:10

Excavation Worker  RISK  for Soil/Sediment

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup> ABSgi ABSd
Arsenic, Inorganic 3.00E-04 1.50E+00 3.00E-05 4.30E-03 1 0.03
Benzo[a]pyrene - 7.30E+00 - 1.10E-03 1 0.13
Dichloroethylene, 1,2- (Mixed Isomers) 9.00E-03 - 6.00E-02 - 1 -
Methylene Chloride 6.00E-02 7.50E-03 1.10E+00 4.70E-07 1 -
Naphthalene 2.00E-02 - 3.00E-03 3.40E-05 1 0.13
Tetrachloroethylene 1.00E-02 5.40E-01 2.70E-01 5.90E-06 1 -
Trichloroethylene - 1.30E-02 1.00E-02 2.00E-06 1 -
*Total Risk/HI - - - - - -



Output generated   16MAY2010:20:23:10

Excavation Worker  RISK  for Soil/Sediment

D<sub>ia</sub> D<sub>iw</sub> H<sup>`</sup> K<sub>d</sub>

Volatilization
Factor
(m3/kg)

Particulate
Emission

Factor
(m3/kg)

Concentration
(mg/kg)

Ingestion
Noncarcinogenic

CDI

Inhalation
Particulates and

Volatiles
Noncarcinogenic

CDI

- - - 29 - 1.43E+09 15 2.32E-05 1.15E-09
- - 0.0000187 - - 1.43E+09 0.036 5.58E-08 2.76E-12

0.09 0.0000105 0.167 0.2376 3.85E+03 1.43E+09 - - -
0.0999 0.0000125 0.133 0.1302 3.40E+03 1.43E+09 - - -
0.0605 8.38E-6 0.018 9.24 7.19E+04 1.43E+09 - - -
0.0505 9.46E-6 0.724 0.5694 3.65E+03 1.43E+09 30.4 4.71E-05 9.14E-04
0.0687 0.0000102 0.403 0.3642 3.43E+03 1.43E+09 - - -

- - - - - - - - -



Output generated   16MAY2010:20:23:10

Excavation Worker  RISK  for Soil/Sediment

Dermal
Noncarcinogenic

CDI

Ingestion
Carcinogenic

CDI

Inhalation
Particulates
and Volatiles
Carcinogenic

CDI

Dermal
Carcinogenic

CDI
Ingestion

HQ

Inhalation
Particulates

and
Volatiles

HQ
Dermal

HQ
Total

HI
Ingestion

Risk

Inhalation
Particulates

and
Volatiles

Risk
Dermal

Risk
Total
Risk

2.09E-06 1.66E-07 8.23E-09 1.49E-08 7.75E-02 3.84E-05 6.97E-03 8.45E-02 2.49E-07 3.54E-11 2.24E-08 2.72E-07
2.18E-08 3.99E-10 1.97E-11 1.55E-10 - - - - 2.91E-09 2.17E-14 1.13E-09 4.04E-09

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- 3.37E-07 6.53E-03 - 4.71E-03 3.38E-03 - 8.10E-03 1.82E-07 3.85E-08 - 2.20E-07
- - - - - - - - - - - -
- - - - 8.22E-02 3.42E-03 6.97E-03 9.26E-02 4.34E-07 3.85E-08 2.36E-08 4.96E-07



Output generated   16MAY2010:20:23:10

Excavation Worker Equation Inputs for Ambient Air

Output generated   16MAY2010:20:23:10

Excavation Worker Equation Inputs for Ambient Air

Variable Value
EFew (exposure frequency) d/yr 120
EDew (exposure duration) years 0.5
LT (lifetime) yr 70
ETew (exposure time) hours 8



Output generated   16MAY2010:20:23:10

Excavation Worker  RISK  for Ambient Air

Output generated   16MAY2010:20:23:10

Excavation Worker  RISK  for Ambient Air

Chemical
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Concentration
(\&micro;g/m3)

Inhalation
Ambient Air

Noncarcinogenic
CDI

Inhalation
Ambient Air

Carcinogenic
CDI

Inhalation
Ambient

Air
HQ

Inhalation
Ambient

Air
Risk

Arsenic, Inorganic 4.30E-03 3.00E-05 - - - - -
Benzo[a]pyrene 1.10E-03 - - - - - -
Dichloroethylene, 1,2- (Mixed
Isomers)

- 6.00E-02 6.07E-9 6.65E-13 4.75E-12 1.11E-11 -

Methylene Chloride 4.70E-07 1.10E+00 1.48E-9 1.62E-13 1.16E-12 1.47E-13 5.45E-19
Naphthalene 3.40E-05 3.00E-03 4.84E-12 5.30E-16 3.79E-15 1.77E-13 1.29E-19
Tetrachloroethylene 5.90E-06 2.70E-01 0.000025 2.74E-09 1.96E-08 1.01E-08 1.15E-13
Trichloroethylene 2.00E-06 1.00E-02 1.65E-8 1.81E-12 1.29E-11 1.81E-10 2.58E-17
*Total Risk/HI - - - - - 1.03E-08 1.15E-13



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE CONSTRUCTION WORKER

Intake (ug/m3) = (CA x ED x ET x EF)/(AT)

Chemical of Potential 
Concern

Concent. in Air              
(CA)       

(ug/m3)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with Air      

(ET)

Exposure 
Frequency          

(EF)                     
(days/yr)

Averaging Time                
(AT)                    

(days)
Intake         

(ug/m3)
Naphthalene 4.84E-09 0.5 0.333 120 182.5 5.29E-10
1,2-Dichloroethene, total 6.07E-06 0.5 0.333 120 182.5 6.64E-07
Methylene chloride 1.48E-06 0.5 0.333 120 182.5 1.62E-07
Tetrachloroethene 2.50E-02 0.5 0.333 120 182.5 2.73E-03
Trichloroethene 1.65E-05 0.5 0.333 120 182.5 1.80E-06

Intake (ug/m3) = (CA x ED x ET x EF)/(AT)

Chemical of Potential 
Concern

Concent. in Air              
(CA)       

(ug/m3)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with Air      

(ET)

Exposure 
Frequency            

(EF)                  
(days/yr)

Averaging Time                 
(AT)                

(days)
Intake        

(ug/m3)
Naphthalene 4.84E-09 0.5 0.333 120 25550 3.78E-12
1,2-Dichloroethene, total 6.07E-06 0.5 0.333 120 25550 4.75E-09
Methylene chloride 1.48E-06 0.5 0.333 120 25550 1.16E-09
Tetrachloroethene 2.50E-02 0.5 0.333 120 25550 1.95E-05
Trichloroethene 1.65E-05 0.5 0.333 120 25550 1.29E-08

NON-CARCINOGEN

CARCINOGEN



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE CONSTRUCTION WORKER

CAair= CAgw x VFgw,amb

Chemical of Potential 
Concern

Concent. in Air              
(CA)       

(ug/m3)

Concent. in 
Groundwater              

(CA)       
(ug/L)

VFgw,amb          
(cm3-water/             

cm3-air)
Naphthalene 4.84E-09 0.29 1.67E-08
1,2-Dichloroethene, total 6.07E-06 78 7.78E-08
Methylene chloride 1.48E-06 19 7.78E-08
Tetrachloroethene 2.50E-02 190000 1.31E-07
Trichloroethene 1.65E-05 150 1.10E-07

One liter of water weighs 1 kg. 

VFgw,amb= 1/[(1+(DFamb x Lgw)/(Dwseff))x1/Heff]
VFgw,amb volatilization factor, groundwater to ambient air (cm3-water/cm3-air)
Dwseff effective diffusivity - avg. water table to surface (cm2/sec)
DFamb dispersion factor for ambient air (cm/s)
Heff effective Henry's law coefficient (cm3 -water/cm3 -air)
Lgw depth to groundwater (cm)

Chemical of Potential 
Concern

VFgw,amb          
(cm3-water/    

cm3-air)
DFamb     
(cm/s)

Heff                     
(cm3-water/           

cm3-air)
Lgw                  
(cm) Dwseff (cm2/sec)

Naphthalene 1.67E-08 10 1.80E-02 431.29 4.00E-03
1,2-Dichloroethene, total 7.78E-08 10 1.70E-01 431.29 1.97E-03
Methylene chloride 7.78E-08 10 1.30E-01 431.29 2.58E-03
Tetrachloroethene 1.31E-07 10 7.20E-01 431.29 7.87E-04
Trichloroethene 1.10E-07 10 4.00E-01 431.29 1.18E-03

Dwseff (cm2/sec)= Lgw/[(hv/Dseff)+(hcap/Dcapeff)]



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE CONSTRUCTION WORKER

Dseff effective diffusivity - vadose zone soils (cm2/sec)
Dcapeff effective diffusivity - capillary fringe zone (cm2/sec)
hv vadose zone thickness (cm)
hcap capillary zone thickness (cm)
Lgw depth to groundwater (cm), Lgw=hv + hcap

Chemical of Potential 
Concern

Dwseff 
(cm2/sec)

Dseff 
(cm2/sec)

Dcapeff 
(cm2/sec) hv (cm) hcap Lgw

Naphthalene 4.00E-03 6.57E-03 1.16E-04 426.29 5 431.29
1,2-Dichloroethene, total 1.97E-03 9.85E-03 2.85E-05 426.29 5 431.29
Methylene chloride 2.58E-03 1.09E-02 3.90E-05 426.29 5 431.29
Tetrachloroethene 7.87E-04 5.47E-03 1.06E-05 426.29 5 431.29
Trichloroethene 1.18E-03 7.55E-03 1.62E-05 426.29 5 431.29

Dseff= Dair x (θas3.33/θt2) + Dwat x (1/H) x (θws3.33/θt2)
Dair molecular diffusion coefficient in air (cm2/sec)
Dwat molecular diffusion coefficient in water (cm2/sec)
θas volumetric air content in vadose zone soils (cm3/cm3)
θws volumetric water content in vadose zone soils (cm3/cm3)
θt total soil porosity vadose zone (cm3/cm3)

Chemical of Potential 
Concern

Dseff   
(cm2/sec) θas (cm3/cm3) θt  (cm3/cm3) θws (cm3/cm3)

H 
(dimensionless)

Dair 
(cm2/sec)

Dwat 
(cm2/sec)

Naphthalene 6.57E-03 0.31 0.43 0.12 1.80E-02 6.00E-02 8.40E-06
1,2-Dichloroethene, total 9.85E-03 0.31 0.43 0.12 1.70E-01 9.00E-02 1.10E-05
Methylene chloride 1.09E-02 0.31 0.43 0.12 1.30E-01 1.00E-01 1.35E-05
Tetrachloroethene 5.47E-03 0.31 0.43 0.12 7.20E-01 5.00E-02 9.50E-06
Trichloroethene 7.55E-03 0.31 0.43 0.12 4.00E-01 6.90E-02 1.00E-05

Dcapeff= Dair x (θacap3.33/θt2) + Dwat x (1/H) x (θwcap3.33/θt2)



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE CONSTRUCTION WORKER

θacap volumetric air content in capillary zone soils (cm3/cm3)
θwcap volumetric water content in capillary zone soils (cm3/cm3)

Chemical of Potential 
Concern

Dcapeff 
(cm2/sec)

θacap 
(cm3/cm3) θt  (cm3/cm3) θwcap (cm3/cm3)

H 
(dimensionless)

Dair 
(cm2/sec)

Dwat 
(cm2/sec)

Naphthalene 1.16E-04 0.043 0.43 0.387 1.80E-02 6.00E-02 8.40E-06
1,2-Dichloroethene, total 2.85E-05 0.043 0.43 0.387 1.70E-01 9.00E-02 1.10E-05
Methylene chloride 3.90E-05 0.043 0.43 0.387 1.30E-01 1.00E-01 1.35E-05
Tetrachloroethene 1.06E-05 0.043 0.43 0.387 7.20E-01 5.00E-02 9.50E-06
Trichloroethene 1.62E-05 0.043 0.43 0.387 4.00E-01 6.90E-02 1.00E-05



GROUNDWATER OUTDOOR INHALATION
FUTURE CONSTRUCTION WORKER

CARCINOGEN NON-CARCINOGEN
Chemical of Potential 

Concern
Intake

(ug/m3)
URF

(ug/m3)-1
Cancer 

Risk
Intake

(ug/m3)
RfC

(ug/m3)
Hazard 

Quotient
Naphthalene 3.78E-12 3.40E-05 1.29E-16 5.29E-10 3.00E+00 1.76E-10
1,2-Dichloroethene, total 4.75E-09 - - 6.64E-07 6.00E+01 1.11E-08
Methylene chloride 1.16E-09 4.70E-07 5.43E-16 1.62E-07 1.10E+03 1.47E-10
Tetrachloroethene 1.95E-05 5.90E-06 1.15E-10 2.73E-03 2.70E+02 1.01E-05
Trichloroethene 1.29E-08 2.00E-06 2.57E-14 1.80E-06 1.00E+01 1.80E-07

Total Risk 1.15E-10 Hazard Index 1.03E-05

GROUNDWATER INHALATION



NCIDENTAL INGESTION OF SURFACE SOIL
FUTURE JUVENILE TRESPASSER

Intake (mg/kg) = (Csoil x IR x ED x EF x CF)/(BW x AT)

Chemical of Concern

Concent. in 
Soil              

(Csoil)       
(mg/kg)

Ingestion Rate
(IR)

(mg/day)

Exposure 
Duration    

(ED)          
(yrs)

Conversion 
Factor
(CF)

(kg/mg)

Exposure 
Frequency          

(EF)                     
(days/yr)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Tetrachloroethene 7.26E+00 1.00E+02 10 1.00E-06 45 53 3650 1.69E-06
Benzo(a)pyrene 3.60E-02 1.00E+02 10 1.00E-06 45 53 3650 8.37E-09
Arsenic 5.10E+00 1.00E+02 10 1.00E-06 45 53 3650 1.19E-06

Intake (mg/kg) = (Csoil x ED x EF x CF)/(BW x AT)

Chemical of Concern

Concent. in 
Soil              

(Csoil)       
(mg/kg)

Ingestion Rate
(IR)

(mg/day)

Exposure 
Duration    

(ED)          
(yrs)

Conversion 
Factor
(CF)

(kg/mg)

Exposure 
Frequency          

(EF)                     
(days/yr)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Tetrachloroethene 7.26E+00 1.00E+02 70 1.00E-06 45 53 25550 1.69E-06
Benzo(a)pyrene 3.60E-02 1.00E+02 70 1.00E-06 45 53 25550 8.37E-09
Arsenic 5.10E+00 1.00E+02 70 1.00E-06 45 53 25550 1.19E-06

NON-CARCINOGEN

CARCINOGEN



INHALATION OF VOLATILES/PARTICULATES FROM SURFACE SOIL
FUTURE JUVENILE TRESPASSER

Intake (mg/kg-day) = (Cair x EF x ED x ET)/(AT)

Chemical of Concern

Concent. in 
Air              

(CA)       
(ug/m3)

Concent. In 
Soil 

(Csoil)
(ug/kg)

VF
(m3/kg)

PEF
(m3/kg)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with 
Soil      (ET)

Averaging Time                
(AT)                    

(days)
Intake         

(ug/m3)
Tetrachloroethene 1.91E+00 7.26E+03 3.81E+03 - 4.50E+01 10 0.083 3650 1.95E-02
Benzo(a)pyrene 2.52E-08 3.60E+01 - 1.43E+09 4.50E+01 10 0.083 3650 2.58E-10
Arsenic 3.57E-06 5.10E+03 - 1.43E+09 4.50E+01 10 0.083 3650 3.65E-08

Cair - VOC = Csoil/VF
Cair - Particulate = Csoil/PEF (non-VOCs)

Intake (mg/kg-day) = (Cair x EF x ED x ET)/(AT)

Chemical of Concern

Concent. in 
Air              

(CA)       
(ug/m3)

Concent. In 
Soil 

(Csoil)
(ug/kg)

VF
(m3/kg)

PEF
(m3/kg)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with 
Soil      (ET)

Averaging Time                 
(AT)                

(days)
Intake        

(ug/m3)
Tetrachloroethene 1.91E+00 7.26E+03 3.81E+03 - 4.50E+01 70 0.083 25550 1.95E-02
Benzo(a)pyrene 2.52E-08 3.60E+01 - 1.43E+09 4.50E+01 70 0.083 25550 2.58E-10
Arsenic 3.57E-06 5.10E+03 - 1.43E+09 4.50E+01 70 0.083 25550 3.65E-08

NON-CARCINOGEN

CARCINOGEN



DERMAL CONTACT WITH SURFACE SOIL
FUTURE JUVENILE TRESPASSER

Intake (mg/kg-day) = (Csoil x EF x ED x SA x AF x DAF x CF x EV)/(BW x AT)

Chemical of Concern

Concent. in 
Surface Soil              

(Csoil)       
(mg/kg)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration

(ED)
(yrs)

Body Surface 
Area
(SA)

(cm2)

Soil-to-Skin 
Adherence 
Factor (AF)

(mg/cm2-event)

Dermal Soil 
Absorp. Factor

(DAF)
(unitless)

Conversion 
Factor
(CF)

kg/mg)

Event Frequency 
(EV)

(events/day)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Tetrachloroethene 7.26E+00 45 10 4285 0.2 1 1.00E-06 1 53 3650 1.45E-05
Benzo(a)pyrene 3.60E-02 45 10 4285 0.2 0.13 1.00E-06 1 53 3650 9.33E-09
Arsenic 5.10E+00 45 10 4285 0.2 0.03 1.00E-06 1 53 3650 3.05E-07

Intake (mg/kg-day) = (Csoil x EF x ED x SA x AF x DAF x CF x EV)/(BW x AT)

Chemical of Concern

Concent. in 
Surface Soil              

(Csoil)       
(mg/kg)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration

(ED)
(yrs)

Body Surface 
Area
(SA)

(cm2)

Soil-to-Skin 
Adherence 
Factor (AF)

(mg/cm2-event)

Dermal Soil 
Absorp. Factor

(DAF)
(unitless)

Conversion 
Factor
(CF)

kg/mg)

Event Frequency 
(EV)

(events/day)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Tetrachloroethene 7.26E+00 45 70 4285 0.2 1 1.00E-06 1 53 25550 1.45E-05
Benzo(a)pyrene 3.60E-02 45 70 4285 0.2 0.13 1.00E-06 1 53 25550 9.33E-09
Arsenic 5.10E+00 45 70 4285 0.2 0.03 1.00E-06 1 53 25550 3.05E-07

NON-CARCINOGEN

CARCINOGEN



CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Ingestion 

Intake
SFo Cancer Risk Ingestion 

Intake
RfDo Hazard 

Quotient
Tetrachloroethene 1.69E-06 5.40E-01 9.E-07 1.69E-06 1.00E-02 1.69E-04
Benzo(a)pyrene 8.37E-09 7.30E+00 6.E-08 8.37E-09 - -
Arsenic 1.19E-06 1.50E+00 2.E-06 1.19E-06 3.00E-04 3.95E-03

Total Risk 3.E-06 Hazard Index 4.12E-03

CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Inhalation 

Intake
URF Cancer Risk Inhalation 

Intake
RfC Hazard 

Quotient
Tetrachloroethene 1.95E-02 5.90E-06 1.E-07 1.95E-02 2.70E-01 7.22E-02
Benzo(a)pyrene 2.58E-10 1.10E-03 3.E-13 2.58E-10 - -
Arsenic 3.65E-08 4.30E-03 2.E-10 3.65E-08 3.00E-05 1.22E-03

Total Risk 1.E-07 Hazard Index 7.34E-02

CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Dermal 
Intake

SFd Cancer Risk Dermal
Intake

RfDd Hazard 
Quotient

Tetrachloroethene 1.45E-05 5.40E-01 8.E-06 1.45E-05 1.00E-02 1.45E-03
Benzo(a)pyrene 9.33E-09 7.30E+00 7.E-08 9.33E-09 - -
Arsenic 3.05E-07 1.50E+00 5.E-07 3.05E-07 3.00E-04 1.02E-03

Total Risk 8.E-06 Hazard Index 2.46E-03

TOTALS: 1.E-05 8.E-02

SOIL RISK AND HAZARD INDICES - TRESPASSER



NCIDENTAL INGESTION OF SEDIMENT
FUTURE JUVENILE TRESPASSER

Intake (mg/kg) = (Csed x IR x ED x EF x CF)/(BW x AT)

Chemical of Concern

Concent. in 
Sediment              

(Csed)       
(mg/kg)

Ingestion Rate
(IR)

(mg/day)

Exposure 
Duration    

(ED)          
(yrs)

Conversion 
Factor
(CF)

(kg/mg)

Exposure 
Frequency          

(EF)                     
(days/yr)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Benzo(a)pyrene 3.52E-02 1.00E+02 10 1.00E-06 45 53 3650 8.19E-09
Arsenic 2.40E+01 1.00E+02 10 1.00E-06 45 53 3650 5.58E-06

Intake (mg/kg) = (Csed x ED x EF x CF)/(BW x AT)

Chemical of Concern

Concent. in 
Sediment              

(Csed)       
(mg/kg)

Ingestion Rate
(IR)

(mg/day)

Exposure 
Duration    

(ED)          
(yrs)

Conversion 
Factor
(CF)

(kg/mg)

Exposure 
Frequency          

(EF)                     
(days/yr)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Benzo(a)pyrene 3.52E-02 1.00E+02 70 1.00E-06 45 53 25550 8.19E-09
Arsenic 2.40E+01 1.00E+02 70 1.00E-06 45 53 25550 5.58E-06

NON-CARCINOGEN

CARCINOGEN



INHALATION OF VOLATILES/PARTICULATES FROM SEDIMENT
FUTURE JUVENILE TRESPASSER

Intake (mg/kg-day) = (Cair x EF x ED x ET)/(AT)

Chemical of Concern

Concent. in 
Air              

(CA)       
(ug/m3)

Concent. In 
Sediment 

(Csed)
(ug/kg)

VF
(m3/kg)

PEF
(m3/kg)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with 

Sediment      
(ET)

Averaging Time                
(AT)                    

(days)
Intake         

(ug/m3)
Benzo(a)pyrene 2.52E-08 3.60E+01 - 1.43E+09 4.50E+01 10 0.083 3650 2.58E-10
Arsenic 3.57E-06 5.10E+03 - 1.43E+09 4.50E+01 10 0.083 3650 3.65E-08

Cair - VOC = Csed/VF
Cair - Particulate = Csed/PEF (non-VOCs)

Intake (mg/kg-day) = (Cair x EF x ED x ET)/(AT)

Chemical of Concern

Concent. in 
Air              

(CA)       
(ug/m3)

Concent. In 
Sediment 

(Csed)
(ug/kg)

VF
(m3/kg)

PEF
(m3/kg)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with 

Sediment      
(ET)

Averaging Time                 
(AT)                

(days)
Intake        

(ug/m3)
Benzo(a)pyrene 2.52E-08 3.60E+01 - 1.43E+09 4.50E+01 70 0.083 25550 2.58E-10
Arsenic 3.57E-06 5.10E+03 - 1.43E+09 4.50E+01 70 0.083 25550 3.65E-08

NON-CARCINOGEN

CARCINOGEN



DERMAL CONTACT WITH SEDIMENT
FUTURE JUVENILE TRESPASSER

Intake (mg/kg-day) = (Csed x EF x ED x SA x AF x DAF x CF x EV)/(BW x AT)

Chemical of Concern

Concent. in 
Surface 

Sediment              
(Csed)       
(mg/kg)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration

(ED)
(yrs)

Body Surface 
Area
(SA)

(cm2)

Soil-to-Skin 
Adherence 
Factor (AF)

(mg/cm2-event)

Dermal Absorp. 
Factor
(DAF)

(unitless)

Conversion 
Factor
(CF)

kg/mg)

Event Frequency 
(EV)

(events/day)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Benzo(a)pyrene 3.52E-02 45 10 4285 0.2 0.13 1.00E-06 1 53 3650 9.12E-09
Arsenic 2.40E+01 45 10 4285 0.2 0.03 1.00E-06 1 53 3650 1.44E-06

Intake (mg/kg-day) = (Csed x EF x ED x SA x AF x DAF x CF x EV)/(BW x AT)

Chemical of Concern

Concent. in 
Surface 

Sediment              
(Csed)       
(mg/kg)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration

(ED)
(yrs)

Body Surface 
Area
(SA)

(cm2)

Soil-to-Skin 
Adherence 
Factor (AF)

(mg/cm2-event)

Dermal  Absorp. 
Factor
(DAF)

(unitless)

Conversion 
Factor
(CF)

kg/mg)

Event Frequency 
(EV)

(events/day)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Benzo(a)pyrene 3.52E-02 45 70 4285 0.2 0.13 1.00E-06 1 53 25550 9.12E-09
Arsenic 2.40E+01 45 70 4285 0.2 0.03 1.00E-06 1 53 25550 1.44E-06

NON-CARCINOGEN

CARCINOGEN



CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Ingestion 

Intake
SFo Cancer Risk Ingestion 

Intake
RfDo Hazard 

Quotient
Benzo(a)pyrene 8.19E-09 7.30E+00 6.E-08 8.19E-09 - -
Arsenic 5.58E-06 1.50E+00 8.E-06 5.58E-06 3.00E-04 1.86E-02

Total Risk 8.E-06 Hazard Index 1.86E-02

CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Inhalation 

Intake
URF Cancer Risk Inhalation 

Intake
RfC Hazard 

Quotient
Benzo(a)pyrene 2.58E-10 1.10E-03 3.E-13 2.58E-10 - -
Arsenic 3.65E-08 4.30E-03 2.E-10 3.65E-08 3.00E-05 1.22E-03

Total Risk 2.E-10 Hazard Index 1.22E-03

CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Dermal 
Intake

SFd Cancer Risk Dermal
Intake

RfDd Hazard 
Quotient

Benzo(a)pyrene 9.12E-09 7.30E+00 7.E-08 9.12E-09 - -
Arsenic 1.44E-06 1.50E+00 2.E-06 1.44E-06 3.00E-04 4.78E-03

Total Risk 2.E-06 Hazard Index 4.78E-03

TOTALS: 1.E-05 2.E-02

SEDIMENT RISK AND HAZARD INDICES - TRESPASSER



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE JUVENILE TRESPASSER

Intake (ug/m3) = (CA x ED x ET x EF)/(AT)

Chemical of Concern

Concent. in Air              
(CA)       

(ug/m3)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with Air      

(ET)

Exposure 
Frequency          

(EF)                     
(days/yr)

Averaging Time                
(AT)                    

(days)
Intake         

(ug/m3)
Naphthalene 4.84E-12 10 0.333 45 3650 1.99E-13
cis-1,2-Dichloroethene 6.07E-09 10 0.333 45 3650 2.49E-10
Methylene chloride 1.48E-09 10 0.333 45 3650 6.07E-11
Tetrachloroethene 2.50E-05 10 0.333 45 3650 1.02E-06
Trichloroethene 1.65E-08 10 0.333 45 3650 6.76E-10

Intake (ug/m3) = (CA x ED x ET x EF)/(AT)

Chemical of Concern

Concent. in Air              
(CA)       

(ug/m3)

Exposure 
Duration    

(ED)          
(yrs)

Fraction of EF in 
Contact with Air      

(ET)

Exposure 
Frequency            

(EF)                  
(days/yr)

Averaging Time                 
(AT)                

(days)
Intake        

(ug/m3)
Naphthalene 4.84E-12 10 0.333 45 25550 2.84E-14
1,2-Dichloroethene, total 6.07E-09 10 0.333 45 25550 3.56E-11
Methylene chloride 1.48E-09 10 0.333 45 25550 8.67E-12
Tetrachloroethene 2.50E-05 10 0.333 45 25550 1.46E-07
Trichloroethene 1.65E-08 10 0.333 45 25550 9.66E-11

NON-CARCINOGEN

CARCINOGEN



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE JUVENILE TRESPASSER

CAair= CAgw x VFgw,amb

Chemical of Concern

Concent. in Air              
(CA)       

(mg/kg)

Concent. in 
Groundwater              

(CA)       
(mg/L)

VFgw,amb          
(cm3-water/             

cm3-air)
Naphthalene 4.84E-12 0.00029 1.67E-08
1,2-Dichloroethene, total 6.07E-09 0.078 7.78E-08
Methylene chloride 1.48E-09 0.019 7.78E-08
Tetrachloroethene 2.50E-05 190 1.31E-07
Trichloroethene 1.65E-08 0.15 1.10E-07

One liter of water weighs 1 kg. 

VFgw,amb= 1/[(1+(DFamb x Lgw)/(Dwseff))x1/Heff]
VFgw,amb volatilization factor, groundwater to ambient air (cm3-water/cm3-air)
Dwseff effective diffusivity - avg. water table to surface (cm2/sec)
DFamb dispersion factor for ambient air (cm/s)
Heff effective Henry's law coefficient (cm3 -water/cm3 -air)
Lgw depth to groundwater (cm)

Chemical of Concern

VFgw,amb          
(cm3-water/    

cm3-air)
DFamb     
(cm/s)

Heff                     
(cm3-water/           

cm3-air)
Lgw                  
(cm) Dwseff (cm2/sec)

Naphthalene 1.67E-08 10 1.80E-02 431.29 4.00E-03
1,2-Dichloroethene, total 7.78E-08 10 1.70E-01 431.29 1.97E-03
Methylene chloride 7.78E-08 10 1.30E-01 431.29 2.58E-03
Tetrachloroethene 1.31E-07 10 7.20E-01 431.29 7.87E-04
Trichloroethene 1.10E-07 10 4.00E-01 431.29 1.18E-03

Dwseff (cm2/sec)= Lgw/[(hv/Dseff)+(hcap/Dcapeff)]



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE JUVENILE TRESPASSER

Dseff effective diffusivity - vadose zone soils (cm2/sec)
Dcapeff effective diffusivity - capillary fringe zone (cm2/sec)
hv vadose zone thickness (cm)
hcap capillary zone thickness (cm)
Lgw depth to groundwater (cm), Lgw=hv + hcap

Chemical of Concern
Dwseff 

(cm2/sec)
Dseff 

(cm2/sec)
Dcapeff 

(cm2/sec) hv (cm) hcap Lgw
Naphthalene 4.00E-03 6.57E-03 1.16E-04 426.29 5 431.29
1,2-Dichloroethene, total 1.97E-03 9.85E-03 2.85E-05 426.29 5 431.29
Methylene chloride 2.58E-03 1.09E-02 3.90E-05 426.29 5 431.29
Tetrachloroethene 7.87E-04 5.47E-03 1.06E-05 426.29 5 431.29
Trichloroethene 1.18E-03 7.55E-03 1.62E-05 426.29 5 431.29

Dseff= Dair x (θas3.33/θt2) + Dwat x (1/H) x (θws3.33/θt2)
Dair molecular diffusion coefficient in air (cm2/sec)
Dwat molecular diffusion coefficient in water (cm2/sec)
θas volumetric air content in vadose zone soils (cm3/cm3)
θws volumetric water content in vadose zone soils (cm3/cm3)
θt total soil porosity vadose zone (cm3/cm3)

Chemical of Concern
Dseff   

(cm2/sec) θas (cm3/cm3) θt  (cm3/cm3) θws (cm3/cm3)
H 

(dimensionless)
Dair 

(cm2/sec)
Dwat 

(cm2/sec)
Naphthalene 6.57E-03 0.31 0.43 0.12 1.80E-02 6.00E-02 8.40E-06
1,2-Dichloroethene, total 9.85E-03 0.31 0.43 0.12 1.70E-01 9.00E-02 1.10E-05
Methylene chloride 1.09E-02 0.31 0.43 0.12 1.30E-01 1.00E-01 1.35E-05
Tetrachloroethene 5.47E-03 0.31 0.43 0.12 7.20E-01 5.00E-02 9.50E-06
Trichloroethene 7.55E-03 0.31 0.43 0.12 4.00E-01 6.90E-02 1.00E-05

Dcapeff= Dair x (θacap3.33/θt2) + Dwat x (1/H) x (θwcap3.33/θt2)



INHALATION OF VOLATILES IN OUTDOOR AIR FROM GROUNDWATER
FUTURE JUVENILE TRESPASSER

θacap volumetric air content in capillary zone soils (cm3/cm3)
θwcap volumetric water content in capillary zone soils (cm3/cm3)

Chemical of Concern
Dcapeff 

(cm2/sec)
θacap 

(cm3/cm3) θt  (cm3/cm3) θwcap (cm3/cm3)
H 

(dimensionless)
Dair 

(cm2/sec)
Dwat 

(cm2/sec)
Naphthalene 1.16E-04 0.043 0.43 0.387 1.80E-02 6.00E-02 8.40E-06
1,2-Dichloroethene, total 2.85E-05 0.043 0.43 0.387 1.70E-01 9.00E-02 1.10E-05
Methylene chloride 3.90E-05 0.043 0.43 0.387 1.30E-01 1.00E-01 1.35E-05
Tetrachloroethene 1.06E-05 0.043 0.43 0.387 7.20E-01 5.00E-02 9.50E-06
Trichloroethene 1.62E-05 0.043 0.43 0.387 4.00E-01 6.90E-02 1.00E-05



GROUNDWATER OUTDOOR INHALATION
FUTURE JUVENILE TRESPASSER

CARCINOGEN NON-CARCINOGEN

Chemical of Concern Intake Slope 
Factor

Cancer Risk Intake RfDinh Hazard 
Quotient

Naphthalene 2.84E-14 - - 1.99E-13 3.00E+00 6.62E-14
1,2-Dichloroethene, total 3.56E-11 - - 2.49E-10 6.00E+01 -
Methylene chloride 8.67E-12 7.50E-03 6.50E-14 6.07E-11 1.10E+03 5.52E-14
Tetrachloroethene 1.46E-07 5.40E-01 7.91E-08 1.02E-06 2.70E+02 3.80E-09
Trichloroethene 9.66E-11 4.00E-01 3.86E-11 6.76E-10 1.00E+01 6.76E-11

Total Risk 7.91E-08 Hazard Index 3.86E-09

GROUNDWATER INHALATION



NCIDENTAL INGESTION OF SURFACE WATER
FUTURE JUVENILE TRESPASSER

Intake (mg/kg) = (Csw x IR x ED x EF x CF)/(BW x AT)

Chemical of Concern

Concent. in 
Surface Water             

(Csw)       
(ug/L)

Ingestion Rate
(IR)

(L/day)

Exposure 
Duration    

(ED)          
(yrs)

Conversion 
Factor
(CF)

(mg/ug)

Exposure 
Frequency          

(EF)                     
(days/yr)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Methylene Chloride 7.50E+00 5.00E-02 10 1.00E-03 45 53 3650 8.72E-07
Tetrachloroethene 3.02E+01 5.00E-02 10 1.00E-03 45 53 3650 3.51E-06
Trichloroethene 1.26E+01 5.00E-02 10 1.00E-03 45 53 3650 1.47E-06
Vinyl Chloride 3.37E+01 5.00E-02 10 1.00E-03 45 53 3650 3.92E-06
Benzo(a)anthracene 6.50E-02 5.00E-02 10 1.00E-03 45 53 3650 7.56E-09
Benzo(b)fluoranthene 4.20E-02 5.00E-02 10 1.00E-03 45 53 3650 4.88E-09
Chrysene 6.70E-02 5.00E-02 10 1.00E-03 45 53 3650 7.79E-09
Hexachlorobenzene 6.50E-02 5.00E-02 10 1.00E-03 45 53 3650 7.56E-09

Intake (mg/kg) = (Csw x IR x ED x EF x CF)/(BW x AT)

Chemical of Concern

Concent. in 
Surface Water             

(Csw)       
(ug/L)

Ingestion Rate
(IR)

(L/day)

Exposure 
Duration    

(ED)          
(yrs)

Conversion 
Factor
(CF)

(mg/ug)

Exposure 
Frequency          

(EF)                     
(days/yr)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)
Intake         

(mg/kg-day)
Methylene Chloride 7.50E+00 5.00E-02 10 1.00E-03 45 53 25550 1.25E-07
Tetrachloroethene 3.02E+01 5.00E-02 10 1.00E-03 45 53 25550 5.02E-07
Trichloroethene 1.26E+01 5.00E-02 10 1.00E-03 45 53 25550 2.10E-07
Vinyl Chloride 3.37E+01 5.00E-02 10 1.00E-03 45 53 25550 5.59E-07
Benzo(a)anthracene 6.50E-02 5.00E-02 10 1.00E-03 45 53 25550 1.08E-09
Benzo(b)fluoranthene 4.20E-02 5.00E-02 10 1.00E-03 45 53 25550 6.98E-10
Chrysene 6.70E-02 5.00E-02 10 1.00E-03 45 53 25550 1.11E-09
Hexachlorobenzene 6.50E-02 5.00E-02 10 1.00E-03 45 53 25550 1.08E-09

NON-CARCINOGEN

CARCINOGEN



DERMAL CONTACT WITH SURFACE WATER
FUTURE JUVENILE TRESPASSER

Intake (mg/kg-day) = DAevent x EV x EF x ED x SA)/(BW x AT)

Chemical of Concern

Daevent
(mg/cm2-

event)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration

(ED)
(yrs)

Body Surface 
Area
(SA)

(cm2)

Event Frequency 
(EV)

(events/day)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)

Dermal 
Absorbed Dose         

(mg/kg-day)
Methylene Chloride 7.00E-08 45 10 4285 1 53 3650 6.98E-07
Tetrachloroethene 3.80E-06 45 10 4285 1 53 3650 3.79E-05
Trichloroethene 4.60E-07 45 10 4285 1 53 3650 4.59E-06
Vinyl Chloride 4.60E-07 45 10 4285 1 53 3650 4.59E-06
Benzo(a)anthracene 1.70E-07 45 10 4285 1 53 3650 1.69E-06
Benzo(b)fluoranthene 1.90E-07 45 10 4285 1 53 3650 1.89E-06
Chrysene 1.80E-07 45 10 4285 1 53 3650 1.79E-06
Hexachlorobenzene 6.30E-08 45 10 4285 1 53 3650 6.28E-07

Intake (mg/kg-day) = DAevent x EV x EF x ED x SA)/(BW x AT)

Chemical of Concern

DAevent
(mg/cm2-

event)

Exposure 
Frequency

(EF)
(days/yr)

Exposure 
Duration

(ED)
(yrs)

Body Surface 
Area
(SA)

(cm2)

Event Frequency 
(EV)

(events/day)

Body Weight
(BW)
(kg)

Averaging Time                
(AT)                    

(days)

Dermal 
Absorbed Dose         

(mg/kg-day)
Methylene Chloride 7.00E-08 45 10 4285 1 53 25550 9.97E-08
Tetrachloroethene 3.80E-06 45 10 4285 1 53 25550 5.41E-06
Trichloroethene 4.60E-07 45 10 4285 1 53 25550 6.55E-07
Vinyl Chloride 4.60E-07 45 10 4285 1 53 25550 6.55E-07
Benzo(a)anthracene 1.70E-07 45 10 4285 1 53 25550 2.42E-07
Benzo(b)fluoranthene 1.90E-07 45 10 4285 1 53 25550 2.71E-07
Chrysene 1.80E-07 45 10 4285 1 53 25550 2.56E-07
Hexachlorobenzene 6.30E-08 45 10 4285 1 53 25550 8.97E-08

NON-CARCINOGEN

CARCINOGEN



CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Ingestion 

Intake
SFo Cancer Risk Ingestion 

Intake
RfDo Hazard 

Quotient
Methylene Chloride 1.25E-07 7.50E-03 9.E-10 8.72E-07 6.00E-02 1.E-05
Tetrachloroethene 5.02E-07 5.40E-01 3.E-07 3.51E-06 1.00E-02 4.E-04
Trichloroethene 2.10E-07 1.30E-02 3.E-09 1.47E-06 - -
Vinyl Chloride 5.59E-07 7.20E-01 4.E-07 3.92E-06 3.00E-03 1.E-03
Benzo(a)anthracene 1.08E-09 7.30E-01 8.E-10 7.56E-09 - -
Benzo(b)fluoranthene 6.98E-10 7.30E-01 5.E-10 4.88E-09 - -
Chrysene 1.11E-09 7.30E-03 8.E-12 7.79E-09 - -
Hexachlorobenzene 1.08E-09 1.60E+00 2.E-09 7.56E-09 8.00E-04 9.E-06

Total Risk 7.E-07 Hazard Index 2.E-03

CARCINOGEN NON-CARCINOGEN

Chemical of Concern
Dermal 
Intake

SFd Cancer Risk Dermal
Intake

RfDd Hazard 
Quotient

Methylene Chloride 9.97E-08 7.50E-03 7.E-10 6.98E-07 6.00E-02 1.E-05
Tetrachloroethene 5.41E-06 5.40E-01 3.E-06 3.79E-05 1.00E-02 4.E-03
Trichloroethene 6.55E-07 1.30E-02 9.E-09 4.59E-06 - -
Vinyl Chloride 6.55E-07 7.20E-01 5.E-07 4.59E-06 3.00E-03 2.E-03
Benzo(a)anthracene 2.42E-07 7.30E-01 2.E-07 1.69E-06 - -
Benzo(b)fluoranthene 2.71E-07 7.30E-01 2.E-07 1.89E-06 - -
Chrysene 2.56E-07 7.30E-03 2.E-09 1.79E-06 - -
Hexachlorobenzene 8.97E-08 1.60E+00 1.E-07 6.28E-07 8.00E-04 8.E-04

Total Risk 4.E-06 Hazard Index 6.E-03

TOTALS: 5.E-06 8.E-03

SURFACE WATER RISK AND HAZARD INDICES - TRESPASSER
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Resident Equation Inputs for Soil/Sediment

Variable Value
EFr (exposure frequency) d/yr 350
EDr (exposure duration - resident) years 30
ED0-2 (exposure duration first phase) years 2
ED2-6 (exposure duration second phase) years 4
ED6-16 (exposure duration third phase) years 10
ED16-30 (exposure duration fourth phase) years 14
LT (lifetime - resident) yr 70
ETr (exposure time - resident) hours 24
BWa (body weight - adult) kg 70
BWc (body weight - child) kg 15
EDc (exposure duration - child) years 6
IRSa (soil intake rate - adult) mg/day 100
IRSc (soil intake rate - child) mg/day 200
SAa (skin surface area - adult) cm2/day 5700

SAc (skin surface area - child) cm2/day 2800

AFa (skin adherence factor - adult) mg/cm2 0.07

AFc (skin adherence factor - child) mg/cm2 0.2

IFSadj (age-adjusted soil ingestion factor) mg-yr/kg-day 114.3
DFSadj (age-adjusted soil dermal factor) mg-yr/kg-day 360.8
IFSMadj (mutagenic age-adjusted soil ingestion factor) mg-yr/kg-day 489.5
DFSMadj (mutagenic age-adjusted soil dermal factor) mg-yr/kg-day 1445
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Future Resident - Soil Exposure
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Resident  RISK  for Soil/Sediment

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup> ABSgi ABSderm
Arsenic, Inorganic 3.00E-04 1.50E+00 3.00E-05 4.30E-03 1 0.03
Benzo[a]pyrene - 7.30E+00 - 1.10E-03 1 0.13
Dichloroethylene, 1,2- (Mixed Isomers) 9.00E-03 - 6.00E-02 - 1 -
Methylene Chloride 6.00E-02 7.50E-03 1.10E+00 4.70E-07 1 -
Naphthalene 2.00E-02 - 3.00E-03 3.40E-05 1 0.13
Tetrachloroethylene 1.00E-02 5.40E-01 2.70E-01 5.90E-06 1 -
Trichloroethylene - 1.32E-02 1.00E-02 2.00E-06 1 -
*Total Risk/HI - - - - - -
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Resident  RISK  for Soil/Sediment

D<sub>ia</sub> D<sub>iw</sub> H<sup>`</sup> K<sub>d</sub>

Volatilization
Factor
(m3/kg)

Particulate
Emission

Factor
(m3/kg)

Concentration
(mg/kg)

Ingestion
Noncarcinogenic

CDI

Inhalation
Particulates and

Volatiles
Noncarcinogenic

CDI

- - - 29 - 1.43E+09 15 1.92E-04 1.01E-08
- - 0.0000187 - - 1.43E+09 0.036 4.60E-07 2.42E-11

0.09 0.0000105 0.167 0.2376 3.85E+03 1.43E+09 - - -
0.0999 0.0000125 0.133 0.1302 3.40E+03 1.43E+09 - - -
0.0605 8.38E-6 0.018 9.24 7.19E+04 1.43E+09 - - -
0.0505 9.46E-6 0.724 0.5694 3.65E+03 1.43E+09 30.4 3.89E-04 7.99E-03
0.0687 0.0000102 0.403 0.3642 3.43E+03 1.43E+09 - - -

- - - - - - - - -
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Resident  RISK  for Soil/Sediment

Dermal
Noncarcinogenic

CDI

Ingestion
Carcinogenic

CDI

Inhalation
Particulates
and Volatiles
Carcinogenic

CDI

Dermal
Carcinogenic

CDI
Ingestion

HQ

Inhalation
Particulates

and
Volatiles

HQ
Dermal

HQ
Total

HI
Ingestion

Risk

Inhalation
Particulates

and
Volatiles

Risk
Dermal

Risk
Total
Risk

1.61E-05 2.35E-05 4.32E-06 2.22E-06 6.39E-01 3.36E-04 5.37E-02 6.93E-01 3.52E-05 1.86E-08 3.34E-06 3.86E-05
1.68E-07 2.41E-07 2.63E-08 9.26E-08 - - - - 1.76E-06 2.89E-11 6.76E-07 2.44E-06

- - - - - - - - - - - -
- - - - - - - - - - - -
- - - - - - - - - - - -
- 4.76E-05 3.43E+00 - 3.89E-02 2.96E-02 - 6.85E-02 2.57E-05 2.02E-05 - 4.59E-05
- - - - - - - - - - - -
- - - - 6.78E-01 2.99E-02 5.37E-02 7.62E-01 6.27E-05 2.02E-05 4.01E-06 8.69E-05
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Resident Equation Inputs for Ambient Air

Variable Value
ETr (exposure time) hours/day 24
EFr (exposure frequency) d/yr 350
EDr (exposure duration - resident) years 30
ED0-2 (exposure duration first phase) years 2
ED2-6 (exposure duration second phase) years 4
ED6-16 (exposure duration third phase) years 10
ED16-30 (exposure duration fourth phase) years 14
LT (lifetime - resident) yr 70
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Resident  RISK  for Ambient Air
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Resident  RISK  for Ambient Air

Chemical
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Concentration
(\&micro;g/m3)

Inhalation
Ambient Air

Noncarcinogenic
CDI

Inhalation
Ambient Air

Carcinogenic
CDI

Inhalation
Ambient

Air
HQ

Inhalation
Ambient

Air
Risk

Arsenic, Inorganic 4.30E-03 3.00E-05 - - - - -
Benzo[a]pyrene 1.10E-03 - - - - - -
Dichloroethylene, 1,2- (Mixed
Isomers)

- 6.00E-02 6.07E-9 5.82E-12 2.49E-09 9.70E-11 -

Methylene Chloride 4.70E-07 1.10E+00 1.48E-9 1.42E-12 6.08E-10 1.29E-12 2.86E-16
Naphthalene 3.40E-05 3.00E-03 4.84E-12 4.64E-15 1.99E-12 1.55E-12 6.76E-17
Tetrachloroethylene 5.90E-06 2.70E-01 0.000025 2.40E-08 1.03E-05 8.88E-08 6.06E-11
Trichloroethylene 2.00E-06 1.00E-02 1.65E-8 1.58E-11 6.78E-09 1.58E-09 1.36E-14
*Total Risk/HI - - - - - 9.05E-08 6.06E-11
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Resident Equation Inputs for Tap Water
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Resident Equation Inputs for Tap Water

Variable Value
EFr (exposure frequency) d/yr 350
EDr (exposure duration - resident) years 30
ED0-2 (exposure duration first phase) years 2
ED2-6 (exposure duration second phase) years 4
ED6-16 (exposure duration third phase) years 10
ED16-30 (exposure duration fourth phase) years 14
LT (lifetime - resident) yr 70
ETr (exposure time) hours/day 24
EVc (events - child) events/day 1
BWa (body weight - adult) kg 70
BWc (body weight - child) kg 15
EDc (exposure duration - child) years 6
IRWa (water intake rate - adult) L/day 2
IRWc (water intake rate - child) L/day 1
K (volatilization factor of Andelman) L/m3 0.5

SAa (skin surface area - adult) cm2 18000

SAc (skin surface area - child) cm2 6600

ETc (exposure time - child) hours/event 1
IFWadj (adjusted intake factor) L-yr/kg-day 1.086
DFWadj (adjusted dermal factor) cm2-yr-hr/kg-day 6219.4

IFWMadj (mutagenic adjusted intake factor) L-yr/kg-day 3.39
DFWMadj (mutagenic adjusted dermal factor) cm2-yr-hr/kg-day 20642
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Resident  RISK  for Tap Water
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Resident  RISK  for Tap Water

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup>

RAGSe
GIABS

(unitless)
Arsenic, Inorganic 3.00E-04 1.50E+00 3.00E-05 4.30E-03 1
Benzo[a]pyrene - 7.30E+00 - 1.10E-03 1
Dichloroethylene, 1,2- (Mixed Isomers) 9.00E-03 - 6.00E-02 - 1
Methylene Chloride 6.00E-02 7.50E-03 1.10E+00 4.70E-07 1
Naphthalene 2.00E-02 - 3.00E-03 3.40E-05 1
Tetrachloroethylene 1.00E-02 5.40E-01 2.70E-01 5.90E-06 1
Trichloroethylene - 1.32E-02 1.00E-02 2.00E-06 1
*Total Risk/HI - - - - -

K<sub>p</sub>
(cm/hour)

Concentration
(ug/L)

Ingestion
Noncarcinogenic

CDI

Inhalation
Volatiles

Noncarcinogenic
CDI

Dermal
Noncarcinogenic

CDI

Ingestion
Carcinogenic

CDI

Inhalation
Volatiles

Carcinogenic
CDI

Dermal
Carcinogenic

CDI
Ingestion

HQ
0.001 - - - - - - - -
0.713 - - - - - - - -
0.011 - - - - - - - -

0.00354 0.0052 1.42E-07 2.49E-06 2.63E-09 7.74E-08 1.07E-03 1.57E-09 2.37E-06
0.0466 - - - - - - - -
0.0334 491 1.35E-02 2.35E-01 2.35E-03 7.30E-03 1.01E+02 1.40E-03 1.35E+00
0.0116 - - - - - - - -

- - - - - - - - 1.35E+00

Inhalation
Volatiles

HQ
Dermal

HQ
Total

HI
Ingestion

Risk

Inhalation
Volatiles

Risk
Dermal

Risk
Total
Risk

- - - - - - -
- - - - - - -
- - - - - - -

2.27E-06 4.39E-08 4.68E-06 5.80E-10 5.02E-10 1.18E-11 1.09E-09
- - - - - - -

8.72E-01 2.35E-01 2.45E+00 3.94E-03 5.95E-04 7.54E-04 5.29E-03
- - - - - - -

8.72E-01 2.35E-01 2.45E+00 3.94E-03 5.95E-04 7.54E-04 5.29E-03
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Resident Equation Inputs for Tap Water
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Resident Equation Inputs for Tap Water

Variable Value
EFr (exposure frequency) d/yr 350
EDr (exposure duration - resident) years 30
ED0-2 (exposure duration first phase) years 2
ED2-6 (exposure duration second phase) years 4
ED6-16 (exposure duration third phase) years 10
ED16-30 (exposure duration fourth phase) years 14
LT (lifetime - resident) yr 70
ETr (exposure time) hours/day 24
EVc (events - child) events/day 1
BWa (body weight - adult) kg 70
BWc (body weight - child) kg 15
EDc (exposure duration - child) years 6
IRWa (water intake rate - adult) L/day 2
IRWc (water intake rate - child) L/day 1
K (volatilization factor of Andelman) L/m3 0.5

SAa (skin surface area - adult) cm2 18000

SAc (skin surface area - child) cm2 6600

ETc (exposure time - child) hours/event 1
IFWadj (adjusted intake factor) L-yr/kg-day 1.086
DFWadj (adjusted dermal factor) cm2-yr-hr/kg-day 6219.4

IFWMadj (mutagenic adjusted intake factor) L-yr/kg-day 3.39
DFWMadj (mutagenic adjusted dermal factor) cm2-yr-hr/kg-day 20642
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Resident  RISK  for Tap Water
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Resident  RISK  for Tap Water

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup>

RAGSe
GIABS

(unitless)
Methylene Chloride 6.00E-02 7.50E-03 1.10E+00 4.70E-07 1
Tetrachloroethylene 1.00E-02 5.40E-01 2.70E-01 5.90E-06 1
Trichloroethylene - 1.30E-02 1.00E-02 2.00E-06 1
Vinyl Chloride 3.00E-03 7.20E-01 1.00E-01 4.40E-06 1
*Total Risk/HI - - - - -

K<sub>p</sub>
(cm/hour)

Concentration
(ug/L)

Ingestion
Noncarcinogenic

CDI

Inhalation
Volatiles

Noncarcinogenic
CDI

Dermal
Noncarcinogenic

CDI

Ingestion
Carcinogenic

CDI

Inhalation
Volatiles

Carcinogenic
CDI

Dermal
Carcinogenic

CDI
Ingestion

HQ
0.00354 5.2 1.42E-04 2.49E-03 2.63E-06 7.74E-05 1.07E+00 1.57E-06 2.37E-03
0.0334 491 1.35E-02 2.35E-01 2.35E-03 7.30E-03 1.01E+02 1.40E-03 1.35E+00
0.0116 8.8 2.41E-04 4.22E-03 1.46E-05 1.31E-04 1.81E+00 8.70E-06 -
0.00838 3.61 9.89E-05 1.73E-03 4.33E-06 2.94E-04 2.55E+00 1.59E-05 3.30E-02

- - - - - - - - 1.38E+00

Inhalation
Volatiles

HQ
Dermal

HQ
Total

HI
Ingestion

Risk

Inhalation
Volatiles

Risk
Dermal

Risk
Total
Risk

2.27E-03 4.39E-05 4.68E-03 5.80E-07 5.02E-07 1.18E-08 1.09E-06
8.72E-01 2.35E-01 2.45E+00 3.94E-03 5.95E-04 7.54E-04 5.29E-03
4.22E-01 - 4.22E-01 1.70E-06 3.62E-06 1.13E-07 5.43E-06
1.73E-02 1.44E-03 5.17E-02 2.12E-04 1.12E-05 1.14E-05 2.35E-04
1.31E+00 2.36E-01 2.93E+00 4.16E-03 6.11E-04 7.66E-04 5.54E-03
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Resident Equation Inputs for Tap Water

Output generated   17MAY2010:14:12:42

Resident Equation Inputs for Tap Water

Variable Value
EFr (exposure frequency) d/yr 350
EDr (exposure duration - resident) years 30
ED0-2 (exposure duration first phase) years 2
ED2-6 (exposure duration second phase) years 4
ED6-16 (exposure duration third phase) years 10
ED16-30 (exposure duration fourth phase) years 14
LT (lifetime - resident) yr 70
ETr (exposure time) hours/day 24
EVc (events - child) events/day 1
BWa (body weight - adult) kg 70
BWc (body weight - child) kg 15
EDc (exposure duration - child) years 6
IRWa (water intake rate - adult) L/day 2
IRWc (water intake rate - child) L/day 1
K (volatilization factor of Andelman) L/m3 0.5

SAa (skin surface area - adult) cm2 18000

SAc (skin surface area - child) cm2 6600

ETc (exposure time - child) hours/event 1
IFWadj (adjusted intake factor) L-yr/kg-day 1.086
DFWadj (adjusted dermal factor) cm2-yr-hr/kg-day 6219.4

IFWMadj (mutagenic adjusted intake factor) L-yr/kg-day 3.39
DFWMadj (mutagenic adjusted dermal factor) cm2-yr-hr/kg-day 20642
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Resident  RISK  for Tap Water
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Resident  RISK  for Tap Water

Chemical

Chronic
RfD

(mg/kg-day)
Ingestion SF

(mg/kg-day)<sup>-1</sup>
Chronic RfC

(mg/m<sup>3</sup>)
Inhalation Unit Risk

(\&micro;g/m<sup>3</sup>)<sup>-1</sup>

RAGSe
GIABS

(unitless)
Tetrachloroethylene 1.00E-02 5.40E-01 2.70E-01 5.90E-06 1
Trichloroethylene - 1.30E-02 1.00E-02 2.00E-06 1
*Total Risk/HI - - - - -

K<sub>p</sub>
(cm/hour)

Concentration
(ug/L)

Ingestion
Noncarcinogenic

CDI

Inhalation
Volatiles

Noncarcinogenic
CDI

Dermal
Noncarcinogenic

CDI

Ingestion
Carcinogenic

CDI

Inhalation
Volatiles

Carcinogenic
CDI

Dermal
Carcinogenic

CDI
Ingestion

HQ
0.0334 310 8.49E-03 1.49E-01 1.48E-03 4.61E-03 6.37E+01 8.82E-04 8.49E-01
0.0116 7.2 1.97E-04 3.45E-03 1.19E-05 1.07E-04 1.48E+00 7.12E-06 -

- - - - - - - - 8.49E-01

Inhalation
Volatiles

HQ
Dermal

HQ
Total

HI
Ingestion

Risk

Inhalation
Volatiles

Risk
Dermal

Risk
Total
Risk

5.50E-01 1.48E-01 1.55E+00 2.49E-03 3.76E-04 4.76E-04 3.34E-03
3.45E-01 - 3.45E-01 1.39E-06 2.96E-06 9.25E-08 4.44E-06
8.96E-01 1.48E-01 1.89E+00 2.49E-03 3.79E-04 4.76E-04 3.35E-03
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